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Now, Artec has 



8K-32Kof static RAM memory. Fully assembled or in kit form. 



No matter what your needs, Artec has a 
memory board for you. You can start with 8K 
of Tl 4044 memory on a 5.3" x 10" card and 
work your way up to a full 32K in 8K 
increments. The access time is only 250ns. 
The memory is addressable in 4K blocks 
and is perfect for SI 00 and battery aug- 
mented systems. The Artec 32K Expand- 
able Memory has four regulator positions, 
bank select and plenty of room for all 
necessary support hardware. It uses less 
than 1 amp per 8K of memory (3.9 for 32K), 
and only +8 volts. 

For five years Artec craftsmanship and 
reliability has been proven in tough industrial 
use. Now, you too can enjoy breadboards 
and memories that will work time after time. 
Send for an Artec board, your order will be 
sent the same day as received. 



TO ORDER: Use your Mastercharge or 
BankAmericard. Or just send along a money 
order. We can accept only U.S. currency. 
Please include $3 handling on all orders. 
California residents add 6.0% sales tax. 

FOR MORE INFORMATION: For more in- 
formation about these or any of Artec’s com- 
plete line of circuit boards or for either indus- 
trial or personal use, please call or write. A 
catalog will gladly be sent. 



i Please send me: (Include Quantity) 

[ 32K GP100 WW100 

J □ I’ve enclosed a money order. 

i □ Mastercharge No. 

I Exp. Date 

| □ BankAmericard No. 

Exp. Date 

I Name 

■ Address 

I City State Zip 

[ Calif. Res. add 6% Sales Tax $3.00 Handling End. 
10% discount for students & computer club members. 



4RTGC GLGCTRONIC9, INC. 

605 Old County Rd.,San Carlos, CA 94070 

(415) 592-2740 




Kit: Board& Fully Assembled Board: 

8K of memory— $285.00 8K— $31 0.00 

8K add on -$250.00 1 6K— $545.00 

Full 32K board— $935.00 24K-$790.00 

32K— $985.00 




GP100 — $20.00 

Maximum design 
versatility along with 
standard address 
decoding and buffer- 
ing for SI 00 sys- 
tems. Room for 32 
uncommitted 16 pin 
IC’s, 5 bus buffer & 
decoding chips, 1 
DIP address select 
switch, a 5 volt reg- 
ulator and more. High 
quality FR4 epoxy. 

All holes plated 
through. Reflowed 
solder circuitry. 

WW100— $20.00 

A wire wrap bread- 
board, similar to the 
GP100. Allows wire 
wrap of all sizes of 
sockets in any sizes 
of sockets in any com- 
bination. An extra 
regulator position for multiple voltage appli- 
cations. Contact finger pads arranged 
for easy pin insertion. 

Buffering Kit — $12.65 

All the necessary components to bootstrap 
any Artec board into your system. Buffering 
I/O, DIP switch heat sinks and every support 
chip you need. 
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Totally Integrated, Entirely Self-Contained 

THE PET 

PERSONAL COMPUTER 



With technology so advanced, 
Concept so remarkable, 

Operation so utterly simple, 

Cost so incredibly low. 

The PET has given rise to a brand new era... 
The Age of the Personal Computer 



HIGH SPEED PRINTER 
ACCESSORY 



FEATURING AN IEEE-488 BUS 



Immediate Delivery 



E PET has become the standard for the personal com- 
er industry. Consumer and business publications have 
fed its discovery. POPULAR SCIENCE and PLAYBOY 
e given special tribute to the "mind-boggling” PET. 

\ LEAGUE WITH IBM, HP 
D WANG MINICOMPUTERS 

E PET is a minicomputer and should not be confused with 
ne products that hook up to household T.V.'s. What sets 
ipart from other computers is price. While others cost 
m $11,000 to $20,000 and more. THE PET, with similar 
ver, costs only $795.00. 

itures an IEEE-488 Bus -- like HP's mini and full size 
nputers. This standard data and control channel permits 
3 Ct connection to many peripherals. Over 1 20 pieces of 
npatible equipment such as counters, timers, spectrum 
alyzers, digital voltmeters and printer plotters, from HP, 
Hips, Fluke, andTextronix, etc., are currently available. 
iM Magazine, January 1978, writes, "THE PET comes 
; of the box, plugs into the wall, and is ready to use." It is 
jipped with a CRT video display with reverse and blink 
itures, an alpha-numeric keyboard with complete graphics 
j a built-in standard cassette tape deck. 

:E PET has 8K bytes of RAM [user memory]. Optional 
jipment permits expansion to 32K. And, it has 1 4K bytes 
ROM (program memory], 

IE PET COMMUNICATES IN BASIC. 

IE EASIEST COMPUTER LANGUAGE 

THE PET wants you to press a key, it will flash, "Press 
ch and such", on the display. You speak back to it through 
full size 73-key keyboard. 

ITENSIVE CHARACTER 
RENTED GRAPHICS 

ie unit features a 9-inch, high resolution. 1 000 character 
TT. Characters are arranged 40 columns by 25 lines on an 
x 8 matrix for superb graphics. 

HAT IS THE PET REALLY FOR? 

is the single most important teaching device for any com- 
ter related subject. It will entertain the most sophisticated 
ita application, or the simplest inquiry/response assign- 
ed. IN THE LAB it handles instrumentation, process 
onitoring, and more. A number of Fortune 500 companies 
ive already made it an integral part of their lab and general 
fice system. 





Black Jack Teaching Trigonometry 



[HIGH SPEED PET PRINTER! 



This powerful word processor prints hardcopies, invoices, 
computer correspondence. Faster than an IBM Selectric, 
THE PET Printer delivers 60 characters per second at a sus- 
tained rate -- with upper and lower case capability. 
Characters are one-eighth inch tall and are printed in a 7 x 8 
dot matrix. The printer uses a standard B'/s" wide paper 
roll. And, it is only $695.00. 

PERIPHERAL SECOND CASSETTE 

This optional component expands storage and increases 
flexibility. Only $99.95. 

MILES OF SOFTWARE 

Many programs are available now. including, "BASIC BASIC” 
which shows how to write a program. You can develop your 
own programs to meet personal requirements. 



As a BUSINESS TOOL it will; Maintain ledgers. Keep payroll 
records. Create P & L's. Control inventory. Store and 
analyze sales data. Draw bar graphs. Issue invoices. Hook up 
to on-line computer system. AT-HOME it will; Compute state 
and federal tax returns. Make heat and insulation analyses. 
Keep Christmas lists. Keep checkbook and finances up to 
date. A variety of games, from Blackjack to Galaxy, is cur- 
rently available 



Bar Graphs 



Amortization Chart 



TECHNICAL SPECIFICATIONS 

MEMORY 

Random Access Memory (user memory); 8K internal, 
expandable to 32K bytes 

Read Only Memory (operating system resident in the 
computer); 14K bytes 

8K-BASIC interpreter program, 4K-Operating system, 
lK-Diagnostic routine 

VIDEO DISPLAY UNIT 

9” enclosed, black & white, high resolution CRT 

1000 character display, arranged 40 columns by 25 lines 

8 x 8 dot matrix for characters and continuous graphics 

Automatic scrolling from bottom of screen 

Winking cursor with full motion control 

Reverse field on all characters 

64 standard ASCII characters; 64 graphic characters 

KEYBOARD 

9Vz M wide x 3" deep; 73 keys 

All 64 ASCII characters available without shift. 

Calculator style numeric key pad 
All 64 graphic and reverse field characters accessible 
from keyboard (with shift) 

Screen Control: Clear and erase 
Editing: Character insertion and deletion 
CASSETTE STORAGE 

Fast Commodore designed redundant-recording scheme, 
assuring reliable data recovery 



Cassette drive modified by Commodore for much higher 
reliability of recording and record retention 
High noise immunity, error detection, and correction 
Uses standard audio cassette tapes 
Tape files, named 
OPERATING SYSTEM 

Supports multiple languages (BASIC resident) 

Machine language accessibility 
File management in operating system 
Cursor control, reverse field, and graphics under simple 
BASIC control 

Cassette file management from BASIC 
True random number generation or pseudo 
random sequence 

INPUT/OUTPUT 

All other I/O supported through IEEE-488 instrument 
interface for peripherals 

I/O automatically managed by operating system software 
Single character I/O with GET command 
Easy screen line-edit capability 

Flexible I/O structure for BASIC expansion with peripherals 

BASIC INTERPRETER 

8K BASIC; 20% faster than most other 8K BASICS 

Upward expansion from BASIC language 

Strings, integers, multiple dimension arrays 

10 significant digits; floating point 

Direct memory access: PEEK and POKE commands 

DIMENSIONS 

16" wide; I 8 V 2 " deep; 14" high. Weight: 44 lbs. 



GAME PROGRAMS ARE $9.95 EACH: 

□ Black Jack □ Draw Poker □ Galaxy Games 

□ Space Flight U Target Bong, Off-The-Wall 

□ Lunar Lander, Wumpus, Rotate, Tic-Tac-Toe 
Osero, Reverse I Spacetrek i ) Kingdom 

PROGRAMS AT $14.95 EACH: 

□ Mortgage Analysis 

□ Diet Planner and Biorhythm 

□ Basic Basic-by Lodewyck and James 
PROGRAMS AT $24.95 EACH: 

□ Basic Investment Analysis-loans, annuities, return 
on regular and irregular sequences of payments, 
calendar calculations 

□ Stock Portfolio Recordkeeping and Analysis- 

keeps track of buys, sells, and dividends. Calculates 
current value, rates of return 

□ Checkbook Recordkeeping and Analysis-keeps 
track of checks and deposits. Analyzes expenses 
by date and type 

PROGRAMS AT $29.95 EACH: 

□ Basic Math Package-matrix addition, multiplication, 
determinants and inverses to 1 6 x 16, solution of 
simultaneous linear equations, vector and plane geometry 
calculations, integration by trapezoidal. Simpson s rule 

or Gaussian quadrature, differentiation 

□ Basic Statistics Package-mean, median, variance, stan- 
dard deviation, skewness, kurtosis, frequency distribution, 
linear regression, T-tests, correlation analyses 



FREE ORIENTATION PACKAGE 

Your PET comes complete with two programs and an easy- 
to-follow instruction manual. By working through the routines 
you will quickly discover how easy it is to gain command of 
your personal computer. 

SERVICE WORLDWIDE 

Because your PET is self-contained and compact, profes- 
sional factory service is never far away. If major service is re- 
quired, the unit can simply be returned by UPS to an 
authorized Commodore PET clinic. 

To order your PET send check or money order for $795.00 
plus $20.00 for shipping and insurance. To order the PET 
Printer, add $695.00 plus $12.00 for shipping and in- 
surance. The Second Cassette is $99.95. No shipping and 
insurance charges are required when ordering a second 
cassette or programs with your PET. Credit card orders are 
invited to call our toll free number below. Orders will be 
accepted on our TELEX, No. 25-5268. 

Use THE PET for 30 days with no obligation. If, for any 
reason, you are not satisfied, return it tor a prompt and 
courteous refund. Qppgp DIRECT 

CREDIT CARD ORDERS CALL TOLL FREE 

800 - 323-2272 

ILLINOIS RESIDENTS CALL: 312-595-0461 
TELEX ORDERS: 25-5268 

Order your PET. Printer Accessory, Second Cassette 
and Programs from Contemporary Marketing at: 



790 MAPLE LANE DEPT. PC-9 
BENSENVILLE, IIIINOIS 60106 
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HORIZON 

THE COMPLETE COMPUTER 



horizon 



LookToThe North Star HORIZON Computer. 



HORIZON™— a complete, high-performance microprocessor 
system with integrated floppy disk memory. HORIZON is 
attractive, professionally engineered, and ideal for business, 
educational and personal applications. 

To begin programming in extended BASIC, merely add a CRT 
or hard-copy terminal. HORIZON-1 includes a Z80A processor, 
16K RAM, minifloppy™ disk and 12-slot S-100 motherboard 
with serial terminal interface — all standard equipment. 

WHAT ABOUT PERFORMANCE? 

The Z80A processor operates at 4MHZ — double the power of 
the 8080. And our 16K RAM board lets the Z80A execute at 
full speed. HORIZON can load or save a 10K byte disk program 
in less than 2 seconds. Each diskette can store 90K bytes. 

AND SOFTWARE, TOO 

HORIZON includes the North Star Disk Operating System and 
full extended BASIC on diskette ready at power-on. Our BASIC, 
now in widespread use, has everything desired in a BASIC, in- 
cluding sequential and random disk files, formatted output, a 
powerful line editor, strings, machine language CALL and more. 



EXPAND YOUR HORIZON 

Also available— Hardware floating point board (FPB); addi- 
tional 16K memory boards with parity option. Add a second 
disk drive and you have HORIZON-2. Economical serial and 
parallel I/O ports may be installed on the motherboard. Many 
widely available S-100 bus peripheral boards can be added to 
HORIZON. 

QUALITY AT THE RIGHT PRICE 

HORIZON processor board, RAM, FPB and MICRO DISK SYS- 
TEM can be bought separately for either Z80 or 8080 S-100 bus 
systems. 

HORIZON-1 $1599 kit; $1899 assembled. 
HORIZON-2 $1999 kit; $2349 assembled. 

16K RAM— $399 kit; $459 assembled; Parity option $39 kit; $59 
assembled. FPB $259 kit; $359 assembled. Z80 board $199 kit; 
$259 assembled. Prices subject to change. HORIZON offered 
in choice of wood or blue metal cover at no extra charge. 

Write for free color catalogue or visit your local computer store. 



North Star ★ Computers 

2547 Ninth Street • Berkeley, California 94710 • (415) 549-0858 
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RANDOM ACCESS 13 

LOOKING BACK 24 

COMPUTER CHESS 80 

PRODUCT CLOSE-UP 91 

WHAT’S COMING UP 97 



LAUNCHING PAD 

TECHNO TURKEY AND HIS ELECTRIC SELECTRIC 28 

Feel completely lost when hardware hacks start conversing? Done everything 
short of attending MIT to get your computer up and running? Don’t despair; 
you’re not alone. Join our intrepid hero (who’s a complete turkey when it 
comes to nuts and bolts) as he tries to hook a Selectric terminal to his com- 
puter — and succeeds, with a little help from a Wizard, by Lloyd Prentice and 
Peter Henry > 



COMPUTER EDUCATION FOR ALL 

CLASSROOM COMPUTER 40 

When hobbyist John Palmer took Ids computer into a school for a few hours 
each week, the students gained insights into math, economics and other sub- 
jects by playing computer games. But Palmer learned even more — how to 
use a computer to motivate students and how to deal with the problems that 
inevitably arise, by John Palmer 



TICKLE MY KEYS AND I’LL TEACH YOU ANYTHING 47 

A Computer-Aided Instruction (CAI) program is only as good as the program- 
mer makes it. To write successful CAI programs, you must not only under- 
stand programming, but know something about the principles of education 
as well, by Sondra and Steven Pollini 

A MAGIC TOUCH 52 

Touch typing is essential for operating a computer — unless you want 
to spend hours typing in even short programs. So why not let your computer 
teach you this valuable skill? by Kevin'Stumpf 

SPELLING BEE FOR A PET 56 

Computers were once so expensive only large schools could use them for 
educational purposes. But now, inexpensive home computers make CAI 
available right in your own living room. Use this program, for example, to 
help your children learn their weekly spelling words, by Michael Tulloch 



DIGGING IN 

DAZZLER GRAPHICS 58 

Cromemco’s Dazzler can turn your television set into a colorful computer- 
ized sketchpad. Using this “Graphics” program, you can create sales charts, 
plan gardens, design needlework or just plain doodle, by Linda M. Schreiber 

TOOLIN’ AROUND WITH YOUR MICRO 73 

Tools, aids, gadgets, gimmicks and gimcracks! Enhance your enjoyment 
of your computer hobby with flowchart stick-ons, benchtop clamps, 
cassette binders, lazy susans or any of the other hardware/software 
tools listed in this Personal Computing chart. You’re sure to find just 
the gadget you’ve always wanted, by Chip A. Tveti 



Copyright © Benwill Publishing Corp., 1978 
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New York City 
and 

Long Island 

If You Want Professional Service 
In A Casual A tmosphere — 

And A Large Variety of Equipment 

BUSINESS APPLICATIONS 

General Ledger, Inventory, Accounts Payable, Receivable, Word Processing 

GENERAL APPLICATIONS 

Northstar Mailing Label Program . . . $45 
Northstar Macro Assembler . . . $65 
STOCK MARKET PACKAGE - (Unique) 

Makes Ticker-Tape Obsolete 
Send $2.00 For Descriptive Brochure And Much More 

BVTE SHOP 

the affordable computer store 



130 East 40th Street 
New York, NY 10016 
(212) 889-4204 
(corner Lexington Ave.) 

11-7 



Tues, Thru Fri 



2721 Hempstead Turnpike 
Levittown, NY 11756 
(516) 731-8116 
(Just E. of Wantagh Pkway.) 

12 to 8 



10-5 



Saturday 



10 to 5 
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Write and run machine language programs at home, display video 
graphics on your TV set and design microprocessor circuits — the 
very first night— even if you’ve never used a computer before! 

II featuring RCA COSMAC 
microprocessor/mini 

COMPUTER 




As featured 
in POPULAR 
ELECTRONICS 



Shown with 

optional 4k Memory Boards, 

GIANT BOARD™ t Kluge Board. 

Learning Breakthrough! 

A Short Course On 
Microprocessor And 
Computer Programming 

Written For Anyone! Minimal Background Needed! 

Why spend a small fortune on a personal computer without 
knowing how to use its advanced capabilities? We’ll teach you 
how to make ELF II respond to your needs, without waiting for 
someone to develop the software, feu learn, in non technical 
language, each of ELF ll’s 91 instructions so you’ll understand 
everything ELF II can do . . . and how to get ELF II to do it. It's your 
chance to master an advanced personal computer quickly and 
painlessly, even if you've never used a computer before! 

SPECIFICATIONS 

ELF II features an RCA COSMAC COS/MOS 8-bit microprocessor 
addressable to 64k bytes with DMA, interrupt, 16 registers, ALU, 
256 byte RAM, full hex keyboard, two digit hex output display. 5 
slot plug-in expansion bus (less connectors), stable crystal clock 
for timing purposes and a double-sided, plated-through PC board 
plus RCA 1861 video 1C to display any segment of memory on a 
video monitor or TV screen. 

EXPANSION OPTIONS 

ELF II GIANT BOARD™ with cassette I/O, RS 232-C/TTY I/O, 8-bit 



Stop reading about computers and get your hands on one! ELF II 
is an outstanding trainer for anyone who needs to use a computer 
to maximize his or her personal effectiveness. But ELF II isn’t just a 
trainer. Expanded, it can become the heart of a powerful computer 
system capable of solving sophisticated business, industrial, scientific and personal 
finance problems. ELF II also includes the new Pixie Graphics chip that lets you display 
any 256 byte segment of memory on a video monitor or TV screen. Easy instructions get 
you started right away, oven if you've never used a computer before. ELF II can bo 
assembled in a single evening and you'll still have time to run programs including games, 
video graphics, etc. before going to bed! 



p! 



1/0, decoders lor 14 separate I/O instructions and a system I m ' n * P ' US ^ 

monitor/editor • 4k Static RAM. Addressable to any 4k page to ■ 5 tal e, l cl ? se ® ( Jr on " res add tax) * 



» any 4k page 

64k • Prototype (Kluge) Board accepts up to 36 IC's • Gold plated 
86-pin connector • Expansion Power Supply (Not required unless 
adding 4k RAM) • All of the above PC boards plug directly into ELF 
Il’s expansion bus. 

ELF II TINY BASIC 

Commands include SAVE, LOAO, ±, x ,+,(), 26 variables A-Z, 
LET, IF/THEN, INPUT, PRINT, GO TO, GO SUB. RETURN, END, REM. 
CLEAR, LIST RUN, PLOT, PEEK, POKE. Comes fully documented. (4k 
memory required.) 



■ — — — — SENDTODAY! — — — — — 

NETRONICS R&D LTD., Dept PC9 (203) 354-9375 
333 Litchfield Road, New Milford, CT 06776 

□ YES! I want to run programs at home and have enclosed: □ 599 95 plus 53 
p&h for RCA COSMAC ELF II kit □ 54 95 for power supply, required for ELF II kit 
□ 55.00 for RCA 1802 User s Manual 

□ 54 95 for Short Course on Microprocessor & Computer Programming 

□ ELF II connects to the video input of your TV set If you prefer to connect ELF II to your 
antenna terminals instead, enclose 58 95 for RF Modulator 

I D 539 95 plus 52 p&h for ELF GIANT BOARD™ kit 
_ 4k Static RAM kit. 589 95 ea plus 53 p&h 
□ 517 00 plus 51 p&h for Prototype (Kluge) Board 

I D $34.95 plus 52 p&h for Expansion Power Supply kit. 

_ Gold plated 86-pin connectors at $5 70 ea 

I D 564.95 plus 52 p&h for ASCII Keyboard kit 
□ 514 95 for ELF II Tiny BASIC cassette 
□ I want my ELF II wired and tested with the power transformer, RCA 1802 
User's Manual and Short Course on Microprocessor & Computer Program- 

_□ Check here if you are enclosing 




Money Order or Cashier's Check to expedite shipment 



STATE 



-ZIP _ 
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We’ve Undergone a 
“Moving Experience” 

South Carolina's Byte Shop has 
moved to a new location. We have a new store, 
with three times the floor space . 

Our “moving experience" was 
undertaken with our customers in mind— because 
now we'll be able to offer: 

■a large new showroom 
■expanded service staff and facilities 
■new product lines 

■a large "browsing library" of technical 
periodicals and publications. 

■UPS shipping, 5 days a week 

But with these new services, we'll 
continue to offer our same old personal attention 
to every order, regardless of size. And we'll still be 
putting our show on the road with our DATA BUS for 
field demonstrations of "preferred lines" of 
equipment. 

SOL 20’s 




In addition to our move, another 



signal event is that the Columbia Byte Shop will 
soon be celebrating its second birthday In the 
small computer business, that means we've been 
in business longer than about 80% of our 
competitors in the world. Our experience in sales 
and service is still our greatest asset— and yours, 
when you need help sorting through the myriad 
claims of dozens of equipment manufacturers. 

One final benefit of our recent 
move is that we are offering our customers a 
special sale price on demos, used items, and 
scratched or damaged items. Also included in 
this sale are several old items we want to “move" 
at a special price, as we fill our new showroom 
with new equipment. 



APPLE II 



Demo System - including SOL 20, 16K, T.V., and 
cassette— works fine but has a few scratches . . $1995. 



16K APPLE DEMO SYSTEM (minor scratches) . $1050. 



SOL 20 Kits at OLD Prices: SOL 20/1 6K $1550. 

or $1150. without memory (only 3 left). 



New 16K Apple II $1195. 

Apple Disk $495. 



(guaranteed price through 7/31/78) 



Free PT Cassette Software with system purchase! 

That's right, we will give away $100. worth of software 
wilh each assembled system purchased while our 
cassette software overstock lasts. 




3REEN CRT FILTERS - low reflectance surface with tint 
o produce the appearance of "Green Phosphor" are 
available for 9 and 12 inch monitors . . $14.95 




SUPER 

SYSTEM 

SPECIAL 




Now that you've gotten a glimpse of what a computer can 
do — trade in yourTRS 80 or PET on a Cromemco, Poly 88, orSOL 
20. Move up to Fortran and Cobol. Fora limited time we will allow 
the full purchase price of a basic TRS 80 or Pet when purchasing 
a complete Cromemco, Poly 88, or SOL 20 system. 



POLY 88’s 

-1 System 16 Demo (some scratches) including Hitachi T.V. with 



Pickies and Trout Mod, and Cassette $1650. 

— 1 System 8813 one drive (walnut cabinet damaged and older 
style keyboard $2499. 



Apple II (16K), G.E. Color T.V. (10" diagonal), G.E. 
Cassette Recorder, and M.8cR. Super Mod II. This is a 
complete color graphic system — plug it in and RUN . 



—4 System Id’s - new but have older style keyboards . . $1850. 
-4 8813 Upgrades @ ($1250 if purchased with the above system 16's) • • • $1450. 

-5 VTI 64 Video Cards $195. 



CALL 1-(803)-771-7824 TO ORDER OR WRITE 



m BYTE SHOP. # 32 



1 1 920 Blossom St. Columbia, S. C. 29205i 
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FEEDBACK 



No-Sort Shell Sort? 

Dear Editors: 

One of my workmates, and fellow 
reader of my issues, noted a rather ob- 
vious bug in the Shell Sort on page 76 
of the June 1978 issue. Line 1460, as 
coded, makes for a fast execution but 
does not sort any data. We suggest that 
you swap the N and the D. 

I am not a BASIC expert by any 
means but I do modestly suggest that 
when a program is to be retyped for 
publication, as I assume this code was, 
that it be somewhat expanded to a 
more commonly known syntax. That 
is, it sure would have been nice if line 
1460, above, was expanded to the com- 
mon IF syntax. 

John K. McCandliss 
Florissant, MO 

* ❖ 

To the Editor: 

I have found what appears to be a 
trivial error in the article “Relocatable 
Routines” by Robert Irving which ap- 
peared in the June issue. 

As the program is listed, “J” will al- 
ways be equal to zero and the program 
will output whatever data are input 
without any changes in their order. In 
line 1440, “D” will be set to “I”, which 
at this point is one more than “N”. 

(The index of a loop terminates at one 
higher than its final value, this is where 
it “fails the test” and exits.) Therefore 
line 1450 makes D=twice (N+l) or D= 
2N+2. Line 1460 then computes “J” 
as the integer of N/D, but since this is 
really N/(2N+1) the integer returned is 
always 0. When J=0 line 1470 sends the 
program to the exit, thus not altering 
the data. 

Jerrold L. Patz 
Wrentham, MA 

Author’s note: There are several typos 
in the program listing. (1) Line 1440 
and unnumbered line to the left should 
read D=l. (2) Line 1470 should read 
IF J=0 THEN 1640. (3) Unnumbered 
line to left of line 1530 should read 
IF A(H) > = A(L) THEN (+80). 

“N” is the number of items in the 
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list to be sorted. “D” is a control vari- 
able which is initially equal to 2.0, and 
doubles following each pass through 
the list. “J” is the interval between any 
two items being compared during a 
pass, and must be an integer (INT func- 
tion in BASIC), since there are no frac- 
tional or irrational positions in an ordi- 
nary list. If N is even, J is initially 1/2 
the length of the list; if N is odd, J is 
(N-l)/2. The INT function (q.v.) per- 
forms this calculation by dividing N 
by D and truncating the result to an in- 
teger. INT cannot be expanded — it is 
the full function command. Most mini- 
mal BASICs include the INT function - 
perhaps you are familiar with a “Tiny 
BASIC” that does not include it. There 
is nothing “IFy” about the INT func- 
tion — it produces an integer every 
time! And the Shell Sort most certainly 
sorts — using the program as written. 
Allowing for the odd/even list length 
mentioned above, the interval between 
items compared on successive passes is 
approximately N/2, N/4, N/8, N/16, 
N/32, N/64, N/128, etc. Once D be- 
comes larger than N, INT(N/D) be- 
comes zero, and line 1470 “IF J = 0 
THEN 1640” terminates the sort. For 
more information, consult your library 
for a text such as “Sorting and Sort 
Systems” by Harold Lorin of IBM (pp. 
37-43, Addison-Wesley, 1975). 

- Robert Irving 



Fair Game 

Dear Sir: 

I enjoyed the “No Strings At- 
tached” article in your May 1978 issue, 
but was disappointed when it didn’t 
run properly. While the program pre- 
sented is very elegant in its efficiency, 
it has two logic errors: (1) When a di- 
git value is repeated in the secret num- 
ber and the guess it is possible to get a 
PPPV print out as the feedback hint. 
(Note: I have changed the X and I to 
P and V respectively for mnemonic 
benefit; P = position, V = value), (i.e., 
secret #1225, guess #= 1255, feed- 
back hint = PPPV). 

(2) Repeating digit values in the se- 
cret number and the guess caused ex- 
tra V’s to be printed out. (i.e. secret # 

= 2141, guess #= 4214, feedback 
hint = VVW). 

The following adjustments seem to 
correct both problems. I apologize for 
any lack of elegance or efficiency as I 
have only been programming for about 
a month. 

•Line 200 — change X to P 

•Add line 224 - FOR 1 = 5 to 8 

•Add line 226 - B (I) = A (I): 

NEXT I 

•Line 230 — replace J with K and A 
(J) with B (K) 

•Line 240 and 260 — replace J with K 

•Add line 242 - IF A (K-4) = 1 7 
then 260 

•Add line 244 - IF B (K) = 20 
THEN 260. 

• Line 250 - Change PRINT “I” to 
PRINT “V”, insert B (K) = 20 after 
PRINT “V”. 

Ramon Yusi 
Sherborn, MA 

Author’s Note: I thank Mr. Yusi for 
his letter and clever substitution of V 
and P for I and X. Take a moment and 
reread the article carefully. Notice the 
comment in the penultimate paragraph. 

“Your guesses must be selected 
carefully and the hints interpreted cor- 
rectly before you can hope to find the 
secret number in a minimum number 
of guesses.” 

Look at the two examples in Mr. 

(Continued on next page) 
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Yusi’s letter. He may have misunder- 
stood the computer’s clues. In the 
first example, a secret number of 1225 
and a guess of 1255 deserve a hint of 
PPPV. The first, second, and fourth di- 
git in his guess have correct value and 
position. They earn the three Ps. The 
remaining digit, the third one, is cor- 
rect in value, but not in position. It 
deserves a V. 

In the second example Mr. Yusi 
used a secret number of 2141 and a 
guess of 4214. The clue is and should 
be VVVV. All four digits in his guess 
have the correct value but none of 
them are in the right position. They 
each deserve a V and they collectively 
deserve the four Vs. 

In any event, readers should feel 
free to change the program any way 
that appeals to them. That is the beau- 
tiful thing about software games. If 
you don’t like the way a game is 
played, you can change it to your spec- 
ification. 

-Bruce A. Scott 

More Amortization 

Dear Editor: 

No doubt some of your readers have 
noticed that Charles De Luca’s Amorti- 
zation Program (April 1978) occasion- 
ally has an error of one cent in the to- 
tals. In Figure 1, Sample Printout, the 
year end interest total for 1979 is 
$624.31, not $624.30; and for 1980 is 
$410.42, not $410.43. 

The difference is probably caused 
by interest calculation being performed 
in floating point arithmetic. At lines 
550 and 560 the monthly payment 
needs to be rounded to two decimal 
places, as the total monthly payment 
is at line 290. 

To avoid this infuriating type of 
error — by Murphy’s Law it occurs on- 
ly on the customer’s copy — use inte- 
ger arithmetic to the nearest cent. This 
is an excellent rule for money calcula- 
tions. Readers with FORTRAN, CO- 
BOL or ALGOL can specify this - 
BASIC and PL/1 may need assembly- 
language subroutines. 

As the average price of a house in- 
creases, integer arithmetic has another 
advantage — accuracy. Typically a 32- 
bit machine has 23 bits of floating 
point accuracy: the exponent uses 8 
bits and the sign, 1 bit. This handles 
about $80,000.00 maximum without 
allowing for roundoff. Integer arith- 



metic has 31 -bit accuracy which will 
handle $20,000,000.00 to the nearest 
cent. 

David M. Collison 
Anaheim, CA 

Author's Note: The letter from David 
Collison is very constructive and con- 
tains a fix to correct for errors in 
rounding of one penny. Thanks David! 

-Charles Lawrence DeLuca 

Crooked Shuffle 

Dear Sir: 

As it stands, Andrew Russakoffs 
card-shuffling program in the May is- 
sue is a crooked shuffle since it pro- 
duces certain arrangements of numbers 
(cards) with greater frequency than 
others. This can be seen by working 
small examples. With a three-card deck 
for example, with original arrangement 
123, the program produces the arrange- 
ment 132 6/27 of the time while it 
produces 321 only 5/27 of the time. 
The difference becomes more pro- 
nounced as the decks get larger. The 
program may be patched as follows: 

50 FOR K=1 TO 51 

60 LET R=INT (K+1+(N-K)* RND (5)) 
Essentially, this modification lets a 
card interchange only with cards below 
it in the deck. Now all arrangements 
are equally likely. 

Professor Alan Filipski 
Arizona State University 
Tempe, AZ 

Singapore Club 

Dear Editor: 

Though my friends and I are very 
anxious to form a computer hobbyist/ 
users’ club, due to the severe limitation 
to the amount of help which can be ob- 
tained locally, we are presently at a 
“snail’s” pace. Being the first of its’ 
kind — if it ever gets started — it is rela- 
tively hard to get qualified personnel 
who are free enough to help. 

Hence as an alternative, I am seek- 
ing the help of any of your readers. For 
those who are already running a club/ 
society, I would be most obliged if they 
could provide us with information on 
how your club/society was started; 
what you do during your meetings/ 
gatherings; or any other information 
that may be of some help such as prob- 
lems faced by the club/society. 



Furthermore we hope that adver- 
tisers would be able to send us infor- 
mation, in the form of brochures, man- 
uals or catalogs. 

Hence in anticipation of any help 
which might be provided I would like 
to thank the person involved in advance 
for his/her effort and concern. 

Steven Goh 
3 Bristol Road 
Singapore 8 
Singapore 

Editor's Note: One of the first things 
you should do is develop a roster of 
members, including their present and 
expected equipment. You’ll want to 
duplicate the list and send it to each 
member (particularly if they are few 
and far between — and meetings are at 
best bi-monthly) so that everyone can 
keep in touch. 

Second, you may wish to survey 
your members on buying habits, equip- 
ment usage and general demographic 
information. Keep the results on file. 
Such data will assist you in scheduling 
speakers, field trips, demonstrations 
and multi-media presentations. 

Based on the results of this survey 
you can contact manufacturers for 
names and addresses of other custom- 
ers of theirs in the area. Members will 
find sharing common interests a strong 
adhesive force in all club activities. 

Also, members of other computer 
clubs reading this might drop you a 
note, suggesting additional ideas and 
opening a potentially valuable door to 
other multi-club activities. 

Gubs often bring in someone from 
a local computer industry or offer the 
podium to a club member to discuss 
his system and/or software. “Flea mar- 
kets” (selling and exchanging parts, 
magazines, systems, etc.) seem to be a 
big part of several club activities, but 
idle chit-chat and serious (panel) dis- 
cussions keep meetings running at a 
good pace. 

You may wish to start a small 
monthly newsletter. Exchange copies 
with other clubs; send copies to the 
media (e.g., Personal Computing maga- 
zine, local newspapers). 

Plan some “fun” activities such as 
picnics, car washes, computer mara- 
thons and even bake sales. 

No matter how small your club is 
at the start, you might find it bursting 
at the seams within a few months (espe- 
cially if the industry and market con- 
tinue to mushroom). Good luck - G.D. 
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Unquality Control? 

Dear Editors: 

On March 6, 1978 I ordered a 16K 
Level II TRS-80. On May 19th I picked 
up a 16K TRS-80. (No Level II to date 
but I was told at the TRS Show in New 
York that the Level II would be coming 
through in June.) No complaint about 
that. I know that TRS is swamped and 
priority will be given to early orders. 
But, on May 31st the CPU went back 
to the shop. Couldn’t get a READY 
command on the CRT. It was a little 
slow the first day I plugged it in but it 
took longer and longer each time I 
turned the set on. Loading showed up 
as an unintelligible mishmash on the 
CRT. The TRS-80 had some sick chips 
in its guts. 

Is there such a thing as quality con- 
trol in the manufacture of microcom- 
puters or are they just throwing the 
things together as fast as the little elves 
can work in the plant? 

Alright. Even a $23,000 Rolls Royce 
can come with bugs as standard equip- 
ment but the TRS-80 only has a 90-day 



warranty. Suggestion: Owners should 
use a new microcomputer as much as 
possible the first few weeks to uncover 
un quality control. 

Milton R. Roth 
Danbury, CT 

Editor's Note: Quality control is, of 
course, a vital concern in every manu- 
facturing business. You could say that 
it is a self-destructive component, be- 
cause any manufacturer who produces 
shoddy material will shortly find him- 
self out of business. Drug manufactur- 
ers are particularly conscious of this 
because a bad product coming out of 
their labs can result in death, injury or 
enough liability claims to put them out 
of business. It is safe to say, then, that 
manufacturers, including computer 
manufacturers, large or small, are 
deeply concerned about quality con- 
trol. If the product involves your safety 
or health then the government steps in 
to make sure that strict quality con- 
trol is part of the manufacturing proc- 
ess. Even Santa Gaus must have a qual- 
ity control engineer in his North Pole 



factory because we haven’t heard any 
complaints yet from kids when they 
unwrap their Christmas toys. — H.S. 

Minicomputer 
vs. Microcomputer 

Dear Editors: 

When does a “micro” become a 
“mini”, and vice-versa? When does a 
computer become a system? What is 
“word-processing” (example)? Thanks 
for a terrific magazine! 

Bruce Showalter 
Abilene, TX 

Editor's Note: You can get into all 
sorts of heated hassles trying to deter- 
mine the difference between a micro- 
computer and a minicomputer. Here 
are two definitions taken from the 
“Dictionary of Microcomputing” by 
Philip E. Burton, copyright 1976 by 
Garland Publishing Co., New York. 

“ Microcomputer : A small computer 
built around an LSI micrcoprocessor 
chip as it’s CPU. Most microprocessors 



MEET THE SORCERER™COMPUTER 
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SPECIAL INTRODUCTORY PRICE $ 895. 
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• Z80 

• 4K OF ROM MEMORY 
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Needs Are 
Filled By 
HAYDEN 
Books! 



Basic BASIC, Game Playing with BASIC, and 
The BASIC Workbook are just three of Hayden’s 
top-notch BASIC language books. Our line runs the 
gamut of BASIC books: the beginner’s beginner 
(BASIC From the Ground Up; Basic BASIC); the 
advanced applications book (Advanced BASIC); 
the game playing guide (Game Playing with BASIC); 
the problem-solving guides (The BASIC Workbook; 
Discovering BASIC); and the style guide for advanced 
programmers (BASIC With Style). 

These books succeed in teaching BASIC because 
they present the perfect balance between theory and 
practice. All the guides are chock full of programs that 
illustrate the techniques. All the explanations are 
fairly general so that they cover a variety of computer 
systems using BASIC. 

Their simple approach puts principles to work — 
so you can get to work in BASIC quickly and with 
desired results. 



All these books are available at 
■ — m - | your local computer store. 

I Hayden Book Company, Inc. 

LJPJ 50 Essex Street, Rochelle Park, NJ 07662 



need 4 to 12 additional semiconductor 
memory and I/O LSI packages to be- 
come microcomputers. There is nothing 
small about microcomputer capability 
-only its size and price tag. The mini- 
mum microcomputer is a microproces- 
sor CPU plus an operating program in 
a ROM, a clock oscillator for timing 
and a DC power supply. 

“ Minicomputer : A small digital 
computer, somewhat larger, usually 
faster and more expensive than a micro- 
computer, but the cost of either is 
largely a function of its memory size. 
There is considerable overlap. Word- 
wise, 16 data bits seems to be the di- 
viding line but categories of both have 
machines that size. Under 16 is defi- 
nitely micro, but over 16 doesn’t make 
it automatically a mini. With the bit/ 
slice approach, which is definitely mi- 
crocomputer oriented, you can put to- 
gether, building block fashion, a com- 
puter with any word size, and write 
your own instruction set.” 

A computer becomes a system when 
you’ve set it up and it is running. It’s 
the classic example of a pie. Take all 
the slices (peripherals, CPU, etc.), put 
them together, and you have a system. 
The number of slices is not important 
to the definition. Systems can occupy 
whole buildings or you can simply car- 
ry them around in your briefcase. If 
you have any kind of a computer on 
your desk and it does the job you want 
it to do, then you have a system. 

Datapro Research Corporation of 
1805 Underwood Blvd., Delran, NJ 
08075, explains word processing in the 
introduction to its excellent book on 
word processing: “Word processing and 
processors have come a long way since 
the first rudimentary automatic type- 
writers made their debut back in the 
1930’s. Fostered by the demand to 
automate office typing and document 
preparation, this stepchild of the type- 
writer and the computer is now a full- 
fledged industry in its own right. Be- 
sides streamlining letter and report 



Got a gripe? Found a bug? Want 
to comment or just sound off? 
Send your letters to Feedback, 
Personal Computing Magazine, 
1050 Commonwealth Avenue, 
Boston, MA 02215. We’ll con- 
sider each letter submitted and 
print the best and most inter- 
esting. 
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preparation, word processors are also 
opening up new vistas in message hand- 
ling and communications, and in docu- 
ment storage and retrieval.” For a 
more detailed explanation of the world 
of word processing, we suggest you 
write to Datapro at the above address. 

H.S. 

Straightening 
the Record 

Editor’s note : In our July cover story 
(“Music in Your Memory”, by Rodger 
Pogue), we omitted a table of classifi- 
cation numbers used by the program. 
The numbers are: 

0 Blues 

1 Cast 

2 Classical 

3 Folk 

4 Jazz 

5 Oldies 

6 Popular 

7 Rock 

8 Soundtrack 

9 Cast 

CATV No Big 
Brother Threat? 

Gentlemen: 

I have just completed the article by 
H. Paris Bursty n (May 1978) entitled 
“Big Brother . . . Sooner Than You 
Think?” 

I am currently general manager of 
an operating two-way cable system in 
The Woodlands, Texas, where homes 
are equipped with computer communi- 
cations terminals in constant (every 6- 
10 seconds) contact with a central com- 
puter, 24 hours a day. This system was 
installed with the principal initial ob- 
jective of monitoring fire, police and 
medical alarm systems in e'ach sub- 
scriber’s home. 

The effectiveness of the system 
speaks for itself. In nearly four years 
of operations, there has not been a 
single burglary loss and only one minor 
fire-related loss in a protected home. 
This system is used by 65% of all resi- 
dents in The Woodlands. 

Yes, we have the capability of turn- 
ing a subscriber’s set on and even of 
tuning it to a selected channel, under 
control of the central computer. We 
can also remotely control an alarm an- 



nunciator in the terminal and monitor 
responses to opinion polls, voting, etc., 
on a home-by-home basis, or by chan- 
nel, or by type of response. The system 
has been used to enable residents to 
actively participate in local council 
meetings. We are currently developing 
a new generation of equipment that 
will permit home shopping, banking, 
information retrieval (library access) 



and other “esoteric” services to be de- 
livered to each home. 

Far from being a “1984”-type night- 
mare, this system and others are pro- 
viding at least a partial answer to the 
nation’s energy crisis by the substitu- 
tion of electronic communications for 
“transportation” of information. 
Donald T. Rozak 
The Woodlands, TX 



PME-l improves 
your PET 3 ways 




Now an expansion 
memory board for 
your PET 

° 16K ($550) 

24K ($650) 
32K ($750) 



• Mounts easily inside your 
PET chassis 

• Uses your PET's transformer 
without degradation of your 
system 

• Full 6 month limited 
warranty 

• Full manual with graphic 

display memory test 
that shows chip 
layout 

Dealer Inquiries Invited 
For a complete spec sheet write: 

COMPUTER MART SYSTEMS 

13 East 30th Street 
New York, New York 10016 
212-686-7923 



wc 




PET is a registered TM of 
Commodore Business Machines, Inc. 



BankAmericaro! 



2-4 weeks delivery 
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LOOKING FOR THE NEW KENTUCKY 1 

FRIED CHICKEN OR MCDONALD’S? 
JUST OPEN YOUR EYES! 



Back in the fifties, if someone had 
suggested you invest in a hamburger stand 
called McDonald's or a chicken store run 
by Colonel Sanders, you probably would 
have laughed. Most of us did. The few who 
didn't, and invested in KFC or Big Mac are 
millionaires today. They enjoy finger 
lickin' good'' profits and have it all done" 
for them. 

The whole trick to investing in your own 
business is to keep your eyes open for 
something like a KFC or McDonald’s A 
business that ( 1 ) requires a small invest- 
ment that can be recouped quickly. (2) has 
an enormous profit margin and (3) has 
great growing consumer acceptance. 

There is such a business. 

The business is computer portaits. and 
it’s one of the hottest, most profitable new 
ideas around. International Entrepeneur’s 
Magazine stated that there are locations 
that are currently grossing from $2,000 to 
$4,000 a week Imagine, grossing up to 
$4,000 a week from a small investment 



that gives you your own high volume, all 
cash business. No franchise fees or 
royalty payments, all the money is yours 

Computer Amusement Systems. Inc . 
(CASI) of 1 1 West 20th Street in New York 
City, has taken today’s hot trends— T V., 
computers, and instant pictures and 
combined them to produce a computer 
portrait system that is high in quality, low in 
price, portable and requires absolutely 
no photo or technical experience. 

Easy to operate and easy to move, the 
portable CASI system can be set up 
anywhere: malls; flea markets; shopping 
centers; conventions; rock concerts, 
anywhere with high pedestrian traffic and 
just a little floor space. This instant traffic 
stopper will make a computer portrait in 
just fifty-five seconds 1 The picture is first 
seen on a T V. screen, then dramatically 
printed before your eyes. 



calendars, puzzles, dart games— whatever 
the latest trend might be CASI supplies the 
wholesale sources for everything you need 
to be in on the profits. 

And there’s more. Like special options 
that allow personalized messages to be 
printed right on the computer portrait Or 
programs that will print out personal bio- 
rhythm charts in seconds. All big 
moneymakers 
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Computer rekindles romances 



“Hello, ‘If Ever I See You Again' 
and Pertec Computer Corp. 
would like to help you find your 
lost love. May I help you?" 

Could this operator with the 
help of her XL40 Distributed 
Processing System and the Co- 
lumbia Pictures publicity depart- 
ment really help me find my “lost 
love"? 

“Yes, please," I said and then 
gave the information she wanted. 
My name (last name first) and 
phone number, my long lost 
love's name and the state we 
were last together in. 

At this point I lied through my 
teeth. I gave her my secretary’s 
name (someone I'd seen not five 
minutes before) and told the 
operator I'd last seen her in Col- 
orado. 

I'd already primed my secretary 
— she’d called in looking for me 
the day before; we were bound 
to find each other. 

And so, hoped promoters for 
Columbia Picture’s “If Ever I See 
You Again’’, would other long 
lost lovers. 

Columbia and PCC's CMC Div. 
teamed up to help movie goers 
identify more closely with the 
characters in this film. “We did 
this promotion to give the public 
a chance to experience the same 
kind of feelings that the charac- 
ter in the film does," said Co- 
lumbia Pictures project manager 
Elizabeth Cox. 

In the movie, character Bob 
Morrison (played by Joe Brooks, 
the man who brought us “You 
Light Up My Life") experiences 
the hearbreak, trauma and final 
exhilaration of losing, living with- 
out and then regaining his own 
true love. 

According to Columbia, the 
movie “is a contemporary love 
story with an intriguing premise: 
the poignancy of a person find- 
ing someone he loved and lost 
in the past only to discover that 
it is not too late to renew the re- 
lationship.’’ 



Brooks portrays a commercial 
songwriter who leaves New York 
to write film scores in California. 
“When we first started shooting 
the film, I considered numerous 
actors,” said Brooks. “Many of 
them could have played the lead- 
ing role. But the reason I finally 
decided to play the role myself 
was that it was imperative for 
the character to seem absolutely 
real. Since I’m a composer and a 
conductor I felt that I could 
convey that reality better than 
most actors." 

In California, Brooks/Morrison 
becomes romantically involved 
with his former college sweet- 
heart (Revlon's “Charlie Girl’’, 
Shelley Hack, in her screen debut) 
and realizes “the love he had 



been searching for was the love 
he had left behind," Columbia 
said. 

Cox and Columbia advertising 
man Robert Cort thought up the 
unusual computerized publicity. 

Since almost everybody shares 
an experience similar to the 
movie's (at least to the extent of 
losing a “childhood" lover), Cox 
said Columbia tried to make avail- 
able a way for everybody to recap- 
ture that love. 

“Obviously that has to be done 
by a computer,” Cox said in a tel- 
ephone interview. “I mean, if 
you’ve got calls in from all over 
the place we knew that we would 
need a computer to make any 
kind of match ’cause we wanted 
to make an immediate match. It 
couldn’t be done any other way. 

“We originally hoped the 
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phone company might donate 
the lines/' Cox said. But they 
didn't. 

PCC donated the computer 
time and the operators, Cox said. 
“And they have just been fabu- 
lous. They even went so far as to 
program the computer to mark 
matches with a heart on the 
screen, which is just delightful." 

According to Cox, PCC will 
also provide printouts by state 
so Columbia can see exactly 
where their publicity has the 
greatest impact. 

“I think people think of com- 
puters as things that give you 
double bills (not the movie kind) 
and this is a nice way to say that 
computers can do something 
good for you." 

Getting a computer company 
to cooperate on this venture was 
not easy for Columbia. "We 
talked to various computer 
companies, including all of the 
big ones," Cox said. "We got re- 
sponses that varied from ‘let me 
tell you up front that we never do 
this kind of thing' and that was 
the end of the conversation, to 
other people saying they didn’t 
think they could do the program- 
ming in time or ‘we wished you 
called earlier.' One said they 
would worry about if if they 
connected the wrong people. 
Although we feel we've built 
a completely safe system. 

"First of all, if both people 
don't call looking for each other 
there’s no match made. It doesn't 
count if you call looking for 
someone if they don’t call look- 
ing for you. They might call look- 
ing for someone else, but it won’t 
match with you. 

"Secondly, to double check 
that we're not dealing with two 
sets of people with identical 
names, which could be the only 
way a mistake could be made, 
we are making a call back just 
to verify that they went to the 
same college or same job — same 
city — that kind of thing. 

"So, there's no way we're 
going to match the wrong peo- 
ple," Cox claimed. 

"We’ve had some matches so 
far but none of them have really 
wanted to talk about it. So, we’re 



waiting for that couple that 
wants to tell their story," she 
said. "And I'm sure we'll get it." 

And so, the operator who an- 
swered my call turned to her 
high-technology promotion sys- 
tem and entered the information 
I fed her. 

Then, with a catch in her 
voice, she read it back for verifi- 
cation. I told her she’d got it 
straight. And she said, "Your long 
lost love has called looking for 
for you." 

"She has?" I exclaimed, 
shocked. 

"Yes," said the operator. "Let 
me give the call to my supervisor 
for some additional information." 

The supervisor came on and 
asked for some details about the 
circumstances that caused my 
lover and me to separate. I spun 



Computer Cop 

You've heard a lot about com- 
puter crime. Now there’s a com- 
puter "policeman" in San Diego 
working to solve crimes. The com- 




puter predicts which cases are 
more solvable, saving hours of 
wasted time. 

The Success Prediction Model 
is just one of the applications of 
the Automated Regional Justice 
Information System (ARJIS) be- 
ing built around an IBM System/ 
370 Model 158 computer. The 
system, scheduled for comple- 
tion in 1981, is funded by the 
federal government and involves 
13 San Diego County, CA, law 
enforcement agencies. 

Relevant police information 



a yarn vaguely about college 
graduation and going separate 
ways (all on tape so my secretary 
would tell the same tale). The 
supervisor said she would call my 
lost, but now found, former love 
to confirm that we were, indeed, 
the correct two people. 

After talking to my love, said 
the supervisor, someone would 
call and give me her phone num- 
ber. 

I rushed to my secretary, gave 
her the tape and details of my 
tale in case the cupid-playing 
operators called quickly. I 
needn’t have rushed. 

More than a week has passed. 
I'm still waiting, forlornly but 
hopefully, for the phone to ring 
and my long lost love to call and 
rekindle that old feeling. 

— H. Paris Bursty n 



gathered anywhere in the county 
is flashed to the computer in 
downtown San Diego. Authorized 
lawmen in any of the agencies 
can make inquiries through a 
network of TV-like terminals con- 
nected by telephone lines. 

Currently, San Diego police use 
a computer model to help them 
determine which burglaries ap- 
pear most solvable, thereby mak- 
ing optimum use of investigators' 
time. 

Only one burglary in five na- 
tionwide results in arrest and pro- 
secution, according to police of- 
ficials. Therefore crimes with the 
highest ‘solve potential’ are in- 
vestigated first. 

When the system is complete, 
police officers' hand-written bur- 
glary reports will be keyed into 
the computer by clerks seated at 
terminals. As the information is 
entered, the computer analyzes 
variables that determine a case's 
"solvability". 

Then, when an investigator 
starts his day, he can use the com- 
puter terminal to give him a list 
of recently reported burglaries, 
ranked in order of their "solvabil- 
ity". 

To test the model, information 
about the hour, season, location 
and other limited data on 2,200 
crimes, including assaults, auto 
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thefts, burglaries, rapes, robber- 
ies and grand thefts, were entered 
into a computer. The system suc- 
cessfully identified 65 per cent of 
the crimes that had been solved. 

More detailed data on 700 sam- 
ple burglaries that occurred in 
San Diego during a six-month- 
period — including type of place 
entered, tools used, value of prop- 
erty taken and information about 
witnesses, suspects and get-away 
vehicles — also were tested. This 
time the model was 95 per cent 
accurate in identifying which 
crimes had been solved. 

ARJIS also organizes crime 
facts in meaningful ways. Recov- 
ered property can be matched 
with items reported stolen. It 
can calculate where men and 
equipment should be stationed 
and even aid in dispatching pa- 
trol cars. ARJ IS reports crimes by 
area, streetname, census tract, 
status, type of crime, date (or 
range of dates), victim name, 
penal code offense, case number 
and investigative division. 

Forgers may have a harder 
time hiding their true identity if 
ARJIS is used in the investigation. 
According to an ARJIS advisor, 
forgers change their names but 
tend to keep the same social se- 
curity number, credit card and 
driver’s license number. The com- 
puter records all these identifiers 
and recalls them with a few 
strokes on the terminal keyboard. 

The system will be valuable for 
more routine paperwork matters, 
such as phoned in crime reports 
and personnel records. 

San Diego officials hope to tie 
ARJIS directly to state and fed- 
eral law enforcement networks, 
including customs and the FBI. 



Educational 

Software 

Program Design, a group of 
educational materials designers, 
is developing educational soft- 
ware for the PET, TRS-80 and 
Apple II personal computers. 

Courses for preschoolers, stu- 
dents and adults come with pro- 
grams on cassette tapes, printed 



workbook or guide, and learning 
materials. 

Courses currently available in- 
clude “IQ-Builder”, which devel- 
ops skills needed to succeed on 
college entrance exams, civil ser- 
vice tests, and other aptitude 
tests; “Step By Step”, a course in 
the BASIC programming lan- 
guage; “Preschool IQ-Builder”, 
for 3- to 5-year-olds developing 



their learning skills. 

Other courses to come include 
algebra, geometry, foreign lan- 
guages, reading comprehension 
for children and speed reading. 
Leisure activities include menu 
planning, “Know Your Wine”, 
and games. 

For information, contact: Pro- 
gram Design, Inc., 11 Idar Court, 
Greenwich, CT 06830. 




Downhill all the way 

Imagine travelling from the highest point in the contiguous 48 
United States to the lowest point in just one day using only 
human muscle power. Two scientists at the Naval Weapons Cen- 
ter, Ed Schramko and Tom Kratzke, did it with touring bicycles 
and a computer-produced contour map prepared at the NWC. 

They applied their mathematical expertise and a computer 
graphics program called DISSPLA to the problem. And last 
summer they journeyed 144 miles from the 14,495-foot-high 
peak of Mt. Whitney to 278 feet below sea level at Badwater in 
Death Valley in 17 hours. 

The scientists knew the route they wanted to follow and the 
program — which translates statistical data into visual represen- 
tations — helped them to determine where to establish their pit 
stop sites. 

The trip became a part of research into contour analysis map- 
ping now underway for the military. From information on an 
area in which the terrain altitudes were known, the center's com- 
puter, a UNIVAL-1110, produced a cross section of a ground 
contour in terms of altitude and distance. Water stops were 
scheduled according to the grades which would be encountered. 

The map, which Schramko said will allow other cyclists to 
plan stops according to their own abilities, is available from the 
Lone Pine Chamber of Commerce, P.O. Box 552, Lone Pine, CA. 
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Computer Operator? 



Credit card callers in Illinois may 
find themselves talking to a com- 
puter instead of an operator. Il- 
linois is the first state in the 
nation to implement a telephone 
control system with word recogni- 
tion for people making credit 
card calls. 

Director Ted Puckorius of the 
Department of Administrative 
Services (DAS) said the main 
goal of the new system is to re- 
duce the cost of credit card calls, 
which currently cost the state 
$42,000 per month. The new 
system will reduce this cost to 
$23,500 per month, a savings of 
over $200,000 per year. The new 
system was developed in conjunc- 
tion with Action Communica- 
tions System of Dallas, TX, and 
Dialog Systems of Belmont, MA. 

According to Puckorius, the 



100 credit card holders currently 
using the system are mainly in- 
spectors for the Department of 
Agriculture. When the system is 
fully operational in July, 4000 
state employees will have access 
to the computer. 

Under the system, a caller dials 
the central state credit card num- 
ber. This places the caller in con- 
tact with the computer which 
verbally instructs him to read 
an eight-digit credit card number 
into the phone while the com- 
puter listens. The computer reads 
the eight-digit number back to 
the caller and asks if it is correct. 
If the caller answers “yes” the 
computer checks the number, and 
if it is valid, asks the caller for 
the destination number. 

Should the computer read 
back an incorrect credit card 




5URPPI6ET, dad'. X WASHED YOUR 
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number to the caller and he an- 
swers “no” when asked if it is 
correct, the computer asks the 
caller to read the number again. 
Once the credit card number is 
correct, the computer asks the 
caller for the destination number. 
The caller reads the number one 
digit at a time, and the computer 
repeats each number to the caller 
as it is read. Should the comput- 
er misinterpret a digit, the caller 
may say “no”, and the computer 
will ask the caller to repeat that 
digit before going on to the next 
number. Once the destination 
number is correct, the call is put 
through on a state line while the 
computer records all the perti- 
nent data. 

A feature of this system, said 
Puckorius, is that in the event of 
an error, by the caller or by the 
computer, the computer assumes 
it made the error and asks the 
caller to repeat the number. If, 
after three tries, the caller has 
failed to give a correct number, 
the computer hangs up, and the 
caller must try again. 



Are 16 bits 
better than 8? 

For those personal computerists 
who are undecided over the 
choice of an 8-bit or a 16-bit com- 
puter, Heath Company offers a 
free brochure entitled “Why You 
Should Consider A Sixteen-Bit 
Microcomputer”. 

Besides the 16-bit computer's 
advantages and the 8-bit com- 
puter’s limitations, the brochure 
also covers computing power, 
software, service, support, reputa- 
tion, quality and reliability. 

Included also in the brochure 
is an introduction to the Hll 
Computer, Heath's 16-bit ma- 
chine that utilizes the Digital 
Equipment Corporation LSI-11 
CPU. The Hll is available both 
in kit form and as a completely 
wired and tested unit fully com- 
patible with most DEC accessor- 
ies and peripherals. 

For a free copy write Heath 
Company, Dept. 350-650, Ben- 
ton Harbor, Ml 49022. 
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Business Computing 
Primer 

Computer Concepts for Small 
Business , a self-instructional 
course for first-time computer 
users, has been announced by 
INFO 3, publishers of audio-cas- 
sette EDP courses. The course 
covers basic computer concepts, 
including data type and process- 
ing, development of systems, the 
operation of implemented sys- 
tems and computer selection. 

Goals, objectives and tasks for 
this course are shown on a chart 
which is available for free. 

Designed to help business peo- 
ple prepare for their first comput- 
er, the course presents the pre- 
requisites of sound business com- 
puter applications, shows how sys- 
tems are developed and operated 
and covers critical management 
decisions such as security and per- 
sonnel staffing. Specific steps are 
described for evaluating and ac- 
quiring computer equipment and 
software. 

Over two hours of instruction- 
al audio-cassette tapes are includ- 
ed in the course plus a 200-page 
workbook. Course price is $140. 

For more information, contact 
INFO 3, 21241 Ventura Blvd, 
Suite 193, Woodland Hills, CA 
91364. Toll-free number is (800) 
423-5205; in California, (213) 
999-5753. 



Exam Dates Set 

The next offering of the Certi- 
ficate in Computer Programming 
(CCP) examination will be De- 
cember 9, 1978, according to the 
Institute for Certification of Corn- 
Computer Professionals (ICCP). 
The Certificate in Data Processing 
(CDP) examination will be of- 
fered on May 5, 1979. 

ICCP is a non-profit organiza- 
tion for testing and certifying 
knowledge and skills of computing 
personnel. At the present time, 
18,681 people have been certified 
by the Institute. 

For more information, write 
to ICCP, 35 East Wacker Drive, 
Chicago, I L 60601. 



Computer family tree 

Management Information Corpor- 
ation has created a computer fam- 
ily tree which follows the growth 
of the data processing industry 
over the past 30 years. Beginning 
with the Mark I, the tree branch- 
es out to link together each suc- 
cessive generation, forming a con 
tinual structure.. 

This 18” x 24” poster names 



To better understand computer 
hobbyists, Heath Company recent- 
ly surveyed its users, obtaining 
the following result. 

Of its users, nearly half (46%) 
are between 25 and 34 years old, 
and another quarter from 35 to 
44. Those under 25 (12%) prob- 
ably lack the financial resources 
and time to pursue the hobby. 
Those over 44 (17%) seem to 
have reached the point in life 
where they no longer want to 
learn a whole new field. 

Educationally, as you might 
expect, computer hobbyists are 
better educated than the general 
public; about 2/3 have an under- 
graduate or graduate college de- 
gree, or have done some graduate 
work. 

A large percentage of computer 
hobbyists work at the profession- 



each model and the year it was 
introduced. It is available for $10 
($15 outside the United States). 
To obtain a copy, send your 
name, company name and ad- 
dress, along with a check or mon- 
ey order payable to Management 
Information Corporation, to MIC, 
140 Barclay Center, Cherry Hill, 
NJ 08034 or call (609) 428-1020. 



al level. 26% have a computer-re- 
lated job; 31% are engineers or 
scientists and 7% are technicians. 
Thus, a total of 64% (almost 2/3) 
of those interested in computers 
as a hobby either work with com- 
puters during the day or have a 
strong technical background. 23% 
indicated other occupations box — 
almost any occupation has at 
least one computer hobbyist. 

People interested in Heathkit 
compters were asked to rate their 
knowledge of software and pro- 
gramming. Only 11% consider 
themselves expert. 45% feel they 
have average to very good soft- 
ware knowledge, but 44% feel 
their software skills are mediocre 
or worse. If you think you have a 
lot to learn about software, wel- 
come to the club. You are not 
alone. (Continued on next page) 



Profile of Computer Hobbyists 
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Also asked to rate their know- 
ledge of hardware and electronics, 
computer hobbyists responded 
similarly; 12% consider them- 
selves hardware experts. But 68% 
feel their hardware skills are aver- 
age to very good. Computer hob- 
byists seem to be more comfort- 
able in hardware than software. 

Heath's survey revealed that 
80% of current customers, given 
the choice between assembled 
and kit computers, prefer the kit. 
The two reasons most mentioned 
were to save the money and to be- 
come better acquainted with the 
hardware through the assembly 
process. 

How much do hobbyists invest 
in a computer system? About 60% 
of them had invested between 



Need a place for your computer 
system? A custom built all-wood 
desk is now available featuring a 
split level 55" x 26" top with 
walnut grain formica. The upper 
level is 26" x 26" and the lower 
level is 30" x 26", placing the 
keyboard at elbow height. Under 
the printer area is a 23" x 23" x 
24" compartment with two ad- 
justable shelves and a door open- 
ing of 21" x 23". Standard finish 
is walnut stain. Options available 



$1000 and $3000. 20% exceeded 
$3000. This investment includes 
random access memory and peri- 
pherals. You might be interested 
to know that the average H-8 sys- 
tem has 13. 3K of memory initial- 
ly. Almost 70% of H-8 customers 
say they plan to increase their 
memory from 32K to 64K in the 
future. 

What peripherals are popular? 
Other than tape I/O, a video ter- 
minal seems to be the most pop- 
ular peripheral, one the hobbyist 
wants for his initial system, not 
something he wants later. Two 
other peripherals in great demand 
are a floppy disk storage device 
and a printer. But while the hob- 
byist wants these peripherals, he 
plans to add them later. 



include right or left hand design, 
other finishes and tops and minor 
variations in dimension sizes. 
Desks are built to customer's re- 
quirements. 

Basic price of the desk is 
$295. For details and ordering 
info write to Stephen Moe Com- 
pany, P.O. Box 595, Springfield, 
OR 97477; tel: (503) 726-7613. 

If your system now sits on the 
corner of the kitchen table, 
consider a desk such as this one. 



Software Exchange 

Software Exchange is a new pub- 
lication promoting the exchange 
of software in the small computer 
marketplace. This bi-monthly 
magazine will be available soon at 
computer stores for $1.50 per is- 
sue and by subscription for $8 
per year (six issues). 

Software Exchange provides re- 
views of user’s groups, software 
packages and consultants work- 
ing with small computers. Each 
program has a description of its 
operation, hardware requirements 
and a list of where materials can 
be obtained. 

People with software to sell, 
trade or buy can place classified 
advertisements in The Software 
Exchange for a $2 fee. 

For more information contact 
The Software Exchange, Box 
55056, Valencia, CA 91355. 



NGG 79 

NCC ’79 will be held June 4 to 7 
in New York City and will feature 
a separate Personal Computing 
Festival. The exhibit program will 
occupy all four floors of the New 
York Coliseum, and program ses- 
sions will be held in the New 
York Hilton and Americana 
Hotels. The Personal Computing 
Festival will take place at the 
Americana. 

Other features of NCC ’79 
include professional development 
seminars and featured addresses. 

Conference chairman of the 
1979 National Computer Confer- 
ence is Merlin G. Smith of IBM’s 
Watson Research Center. 



Texas Instruments 
at Winter Olympics 

Texas Instruments will supply 
electronic technology to the 
1980 XIII Olympic Winter 
Games in Lake Placid, New York. 
The electronics will form the 
foundation of a computer/ter- 
minal network at the Winter 
Games site. The network is called 
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the Texas Instruments System 
for Computerized Olympic Re- 
sults and Events (Tl SCORE). 

Tl SCORE will comprise Mo- 
del 990/10 computers, Series 
700 intelligent terminals, Mo- 
del 810 printers, as well as other 
terminals, peripherals and soft- 
ware. Handheld programmable 
calculators will also be used to 
quickly compute scores, at each 
sports site. 

The network will link the nine 
event sites and five other strategic 
locations within the Olympic Vil- 
lage to provide event-competition 
results to judges, officials and to 
broadcast and press centers. It 
will also support the Winter Olym- 
pics’ press registration and accredi- 
tation as well as housing reser- 
vations. 

At each of the event sites each 
day of the Olympics, competitive 
results will be entered into the 
computers through intelligent 
terminals at event locations. 

Event judges will receive a list of 
current standings as well as the 
next participating order for each 
event. The same data will be avail- 
able on an inquiry status to other 
terminals throughout the Village. 

At the end of each day, total 
competitive results will be printed 
out and carried in the Olympic 
Games daily newspaper. When the 
Winter Games come to a close on 
February 24, all sports results in 
the Tl computers will be printed 
out and used to produce, within 
24 hours, an official 1980 Winter 
Olympics results book. 



Books, books, books 

Over 125 computer-related titles 
with summary and price, from over 
15 publishers, are listed in the Mas- 
ter List of Computer Books. This 
new catalog is divided into five sec- 
tions — Introduction To Compu- 
ters, Microprocessors/Microcom- 
puters, Hardware, Software — Ma- 
chine and Assembly Language and 
Software — BASIC. 

The catalog is available for $1.50 
postpaid from The Computer Book- 
store, 796 Navy Street, Ft. Walton 
Beach, FL 32548. 



Programmable Perry Mason 



Perry Mason had Paul Drake and 
Della Street. Malcolm Misuraca 
had his pocket calculator. 

Misuraca, a Santa Rosa, CA, at- 
torney, used his HP 65 pocket 
calculator for years as a naviga- 




tional aid in his hobby, small air- 
craft flying, but never considered 
that the calculator could help in 
legal matters until he faced an im- 
portant court case in Reno, NV, 
involving the appraisal of a trailer 
park. 

A large number of property 
appraisals are made via a complex 
calculation, the Ellwood equa- 
tions, involving variables on prof- 
it earnings, sales fixed assets and 
other factors. Traditionally, find- 
ing solutions to these variables de- 
manded hunting through a 
weighty volume of tables. The 
idea of scrambling through one of 
these books in a crowded court- 
room every time a new value was 
offered up did not appeal to Mis- 
uraca, who knew that a jury of- 



ten reacts unfavorably to dull, 
time-consuming presentation. 

Misuraca wondered whether 
his HP-65 could compute the 
equation and called Hewlett-Pack- 
ard to ask about the program. 

Yes, said HP, there already was 
a program developed to compute 
the equation; however, it was de- 
signed for the HP-67, the more 
powerful replacement for the 
HP-65. 

Arrangements were made, and 
as soon as Misuraca stepped off 
the airplane in Reno, a local HP 
field engineer handed him a pro- 
gram listing. 

“I spent the entire night re- 
working the program, " said Mis- 
uraca. “Designed for the HP-67, 
it used about five more program 
steps than my HP-65 could 
hold — which meant I had to 
create enough short-cuts to make 
those five steps fit. 

“The next day, I felt very smug 
about what I had done — a secret 
weapon hidden in my briefacse. 

I called the county assessor to the 
stand and asked him a few ques- 
tions. When we entered the area 
of alternate assessments, I fed the 
magnetic card into my calculator 
and prepared to dazzle the jury. 
But, as soon as I pulled out the 
HP-65, the assessor motioned to 
one of his assistants, who pulled 
an HP-97 (a printing version of 
the HP-67) out of his briefcase! 

“The result was a battle of the 
calculators. I would suggest a rate, 
and the two of us would punch it 
into our respective machines. 

Since the assistant's model had a 
printer, it would take a little lon- 
ger to achieve a result. So, I 
would announce an assessment, 
there would be a one-second 
pause, then the assistnat would 
say, 'Correct.' This went on for 
quite a while — with one member 
of the jury laughing uproariously 
the entire time. It seems that he 
was the director of the computer 
center of one of the city's big 
casinos." 

Misuraca won the case. His 
methods might best be described 
as — ahem — calculating. 
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NOTE: Peripherals 
above are NOT 
wo Commodore 

products. 




Get your PET up to 32K 
with PME - MEMORY EXPANSION 
for ONLY $595!!! 

• Mounts easily inside your 
PET chassis 



PET PERIPHERALS 

(All Fully Assembled) 

One-Wav Serial Interface ($169) Allows you to ob- 
tain hard copy printouts using any standard RS- 
232 serial printer (IBM, Diablo, Teletype, GE, etc). 
Specify printer and baud rate needed! 

Two-Way Serial Interface ($295) Allows your PET 
to communicate both ways with any RS-232 Ter- 
minal. Baud rate set on board from 75 to 9600 
bps. From 5 to 8 character bits with mark, odd or 
even parity! Complete with all necessary cables, 
connectors, and case. 

Two- Way /Two Channel ($335) Same as above, plus 
ability to daisy chain another peripheral on same 
board. 

Modem ($375)Auto Originals/Answer (Software 
Selected/enabled). Baud rate of 75 to 600 bps. 
Directly compatible with "CBT" type equipment 
available from phone company. For "CBS" type 
equipment, add $10. Complete with cable and 
case. 

S-100 1-Slot Expansion Interface/Motherboard 
($105) Allows the use of any S-100 board to be 
interfaced to PET. Requires power supply ($39). 
S-100 4- Slot Expansion Interface /Motherboard 
($160) Allows the use of up to four S-100 boards. 
Requires power supply ($39). 



• Uses your PET's transformer 
without degradation 
of your system 

• Full 6 month limited 



warranty 

• Full manual with 
graphic display 
memory test 
that shows chip 
layout 



FROM NATIONAL CORPORATE 
SCIENCES. INC. : (For pet) 



SUPER STARTREK: Add some excitement to 
your Klingon warefarel Our version of Startrek 
includes action, in addition to the "standard" 
Startrek features. Follow the action as you 
maneuver about the quadrant! See your pho- 
ton torpedo seek out and destroy the enemy! 
Watch your starship dock at a starbase to re- 
supply and effect repairs! With our Startrek, 
your missions are never dull! Long live the 
Federation! Reg. $19.95 Special Offer - $9.95 



SWARM: Huge Swarms of killer bees have 

been sighted in Various sections of the U.S. 
They are spreading at an alarming rate, causing 
thousands of casualties. All the resources of 
the U.S. (and all its hopes, too) have been 
placed in your care. You must decide the 
tactics to be used to combat this deadly men- 
ace. You must oversee all 21 sectors of the 
U.S. and prevent the major city in each section 
from being overrun by the swarm. Using 
various combat and urban defense tactics, 
combined with evacuation and nuclear destruc- 
tion, you attempt to save the U.S. from the 
deadly menace of. . . SWARM! Reg. $24.95 
Special Offer - $14.95 



NEW PET PRINTER! 

The word is out The PET INTELLIGENT IMPACT PRINT- 

ER WILL HIT THE MARKET SEPT/OCT 1978!!! 

SPECS: 60 characters per second 8/2 roll, fanfold, or 

cut page paper ... 80 characters per line ...7x8 dot matrix 
characters . . . full formatting and forms capability . . . makes up 
to 4 copies simultaneously . . . 

Yes! Prints all PET graphic characters, too!!! 

To ensure the fastest delivery possible, just send a $25 reserva- 
tion deposit. This fully-refundable deposit will reserve you a 
prime spot in the sure-to-be mad rush for PET PRINTERS. 

THE COMPUTER FACTORY 

485 LEXINGTON AVENUE, BET. 47 & 48 STS., 
NEW YORK, NY 10017 

(212) 249-1 666 or (2 12) PET 2001 T-F 10-6 Sat. 10-4 
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THE COMPUTER FACTORY 

485 LEXINGTON AVENUE, NEW YORK , NY 10017 
BET. 47 & 48 STS., 

(212) 249-1666 or (212) PET 2001 T-F 10-6 Sat. 10-4 




2001 





Yes!— It's hard to believe. The PET-2001, 
a full-fledged computer by Commodore. 
What do you get? Full ASCII keyboard, 
9-inch CRT and a tape cassette all in one 
lightweight unit. Fully-programmable 
in extended BASIC (20% faster than 
most other BASICs). 

14k ROM (Read Only Memory). 
8K RAM (Random Access Memory). 
Expandable to 32K. PET's very own 
graphic instruction set. 

For HOME/OFFICE/GAMES $795 (8K) 
Portable, Affordable, and Unbelievable. 

ONLY $795 



PET SOFTWARE NOW AVAILABLE! 



MORTGAGE ($15.95) This program calculates mortgage information when provided with certain basic 
data. Calculated information includes: Principal paid to date; Interest paid to date; Total of Payments 
paid to date; Outstanding principal and interest; Total payments remaining; Mortgage equity; Interest 
and principal breakdown for any month. CHECKBOOK ($15.95) A cash receipts and disbursements 
program that will make it a breeze to keep accounts and up to date records. Checks can be searched and 
sorted by type, e.g., medical, legal, tax-deductible, rent, food, etc. FINANCE (12.95) A variety of 
useful financial formulas in one simple easy to use program. Includes: Compound interest; Discounts; 
Nominal and effective interest; Annuities; Loans; Depreciation;Earned interest and much more. 
ANNUAL REPORT ANALYZER ($22.95) With Annual Report in hand, you input revenue and 
income figures for previous five years (estimated earnings, too, if you wish) as well as basic Balance 
Sheet data. This Street Ware program computes: Percentage year-to-year growth in sales, profits, and 
earnings per share; Average earnings per share and compound earnings per share over 5 years; PE 
Ratio; Profit margin for previous 5 years, with a graphic display that plots revenues against profit 
margins; Current ratio; Book value; Return on equity; Debt to equity ratio ; Payout ratio; Dividend 
yield; Implied growth rate; Implied total return; Theoretical PE ratio; Theoretical value for stock. 
STOCK ANALYZER ($34.95) This tape includes a copy of ANNUAL REPORT ANALYZER on 
reverse side. The program is essentially the same except that data is automatically read from Data Base 
tapes simply by entering ticker symbols. DATA BASE (Updated monthly; total of 12 tapes per year) 
($175.00) Includes statistical data on over 2.500 Industrial Stocks on the New York, American, and 
Over the Counter Exchanges. Data base tapes are updated monthly by stock exchange on a rotating 
basis, i.e., twelve tapes per year. Data includes: Ticker symbol. Corporate name. Industrial classi- 
fication; Revenues, earnings, and earnings per share for previous 5 years; Estimated earnings for current year; Shares outstanding, 
current assets, current liabilities; Dividends, long-term debt. OPTIONS ($24.95) The National Corporate Sciences' version of the 
Black-Scholes equation, this program computes the theoretical value of an option. The program can be used to equal advantage by both 
options buyers and options writers. Value of option is graphically depicted by movement in stock price and days to expiration. 
BONDS ($9.95) A variety of bond programs to calculate interest and yield to maturity, present value and future value of bonds, 
effective yield, and basis price of bonds. 



This fantastic low-cost Business System utilizes the power of 
the PET-2001 Model 8K Computer along with the Brand 
New PET 120 cps Impact Printer (makes 4-5 copies) and an 
additional Digitally Controlled Tape Drive —for about 
$1500. Accounts Receivable and Inventory Control software 
is available for the Pet Business System! 



PET 

BUSINESS SYSTEM 



PET PERIPHERALS NOW AVAILABLE! LEASING AVAILABLE 

PET to RS-232 interface— PET to telephone coupler— PET to S-100 Interface— PET to Large Video Screen— 

PET High Speed Printer— PET Tape Drive— PET Music Synthesizer and more. . . 
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“History is the rear-view mirror of progress” 



LOOKING BACK 



BY HENRY BRAINERD 



It was a rainy day in July. The sun had disappeared 
behind some black clouds a few days ago, and was not 
seen since. Even the birds that whistle and eat at the 
same time, producing a natural zoological phenome- 
non, had disappeared. It was as gloomy a day as any 
I have experienced and therefore it was with a good 
deal of expectation that I received a phone call from 
my friend Lank Siggerson. He was quite excited. He 
had two free passes for the Science Museum and would 
I care to join him? He is pretty generous in matters 
such as these although he has yet to treat me to a cup 
of coffee, always managing to disappear as soon as the 
check arrives. The reason Lank invited me was the 
museum was having an exhibition of textile machin- 
ery. I have a great interest in this field because I used 
to lecture on how the modern-day computer really 
had its origin in the looms of the textile machinery. 

“How do you figure that?” he always would ask 
me whenever I mentioned it. 

Usually I had to repeat it several times over before 
he would tell me to shut up. See, the thing about Lank 
is that while he’s listening to you, he is building 
bridges in his mind. 

In any event, I met Lank in the lobby of the Sci- 
ence Museum where he was slouching on a wooden 
bench and munching happily on a chocolate bar. I 
walked over to him and greeted him with the comment 
that why the devil didn’t he call me on pleasant days. 
Personally, I prefer to stay home and do my research 
on these gloomy, depressing days. 

Lank snatched my extended hand and wrapped his 
big mitt around it, like he had just caught an earth- 
worm and was squeezing it to death. 



“Whatcha eatin’?” I asked as I retrieved my hand 
from his grasp and shook it in the air to get the circu- 
lation going again. 

“Chocolate. Good for you. Especially days like 
this. Dextrose gives you energy, life, vitality. Rotten 
weather we’re havin’. Here, have a piece of candy. Do 
you some good.” He thereupon pinched off a small 
corner of the candy bar and handed it to me. 

“My dear man,” I sneered. “I have cavities in my 
teeth that are bigger than this piece of candy. You 
sure you want to part with it?” 

“You should’ve come earlier. Been waiting half an 
hour. Had more candy to share then. Have you noticed 
the weight in these bars now? Look at this label. Con- 
tains 32 grams. Now you would think that that was a 
lot of candy for your money. People tend not to look 
beyond the first digit usually. So they get 32 grams 
for 15 cents and 32 grams is about 1/1 6th of a pound. 
In other words 16 of these bars would make a pound. 
But no, they gotta hide behind the metric system. I 
say that in matters of food the government should 
stick to the English system like pounds and feet and 
leave that metric system to the sciences. If this candy 
bar had said 1/1 6th of a pound, do you think I’d be 
sucker enough to buy it? Hardly. But 32 grams sounds 
like a good buy. Anyway, the way the candy is shrink- 
ing and the way the prices keep going up, you’ll soon 
find yourself paying 1 5 cents just for an empty wrap- 
per inside of which you’ll find only a colored picture 
of the candy bar. That’s where inflation is taking us. 

So eat that piece of candy and thank the good Lord 
for the little things.” 

“I see you’re not in your best mood today.” 



Illustration by Nancy Lawrence 




APPLE II SPECIALS 



VOICE CONTROL 



The Apple 1 1, known to date for its unique color graphics, has 
been party to the most far-reaching computer development of the 
late 70's . . . ON/OFF VOICE CONTROL! 

HEURISTICS and MOUNTAIN HARDWARE, following many 
years of development, have just introduced low-cost voice- 
recognition and controller systems — designed specifically for the 
Apple II. 

The Speech Lab by HEURISTICS . . . complete with board, 
microphone and programs. Recalls 32 Spoken Words. 

Your Apple II can react to your own voice command!!! 

The Introl by MOUNTAIN HARDWARE . . . complete with 
board, demo tape, and manuals. Ability to control two AC 
outlets. No extensive wiring needed. Utilizing your own AC lines. 

The Computer Factory has configured the Dream System Speech 
Lab and Introl, alongside your Apple II, gives you a taste of the 
future, now. Who knows what's next!!! 



PERSONAL 

Our Special Personal System includes Apple M's Disk II. Disk 
allows quick storage and easy access to files and large quantities of 
data, for both home and business use. Speeding up load time and 
data retrieval, the Disk adds flexibility. 

For home use, Expandor's Impact Printer is undoubtedly the best 
value on the market today. Full 80 column printer .... 8V2 inch 
paper . . (NOT thermal). 



BUSINESS 

There is only one word to describe our business package. 
VALUE! 48K Apple II ... . Dual Mini Floppy Disk Drives, 
yielding approximately 240K bytes of storage. Centronics 779 
Printer .... 80-132 columns (adjustable). . . .60-1 10 cps .... 
perfect for all business forms .... multicopies ... 5 X 7 dot 
matrix. 

Just think. A Dual Disk Business System for only $3595. Now 
that's something special! 




APPLE II 16K 


$1,195 


HEURISTICS SPEECH LAB 


189 


MOUNTAIN HARDWARE CONTROLLER 


189 


INTROL 


149 


sugg. mfg. retail 


$1,722 





OUR PRICE $1,572 




SAVE 


$150 


APPLE II 32K 
DISK 

PRINTER INTERFACE 
EXPAND0R PRINTER 


sugg. mfg. retail 


$1,495 

495 

218.75 

425.95 

$2,634.70 




OUR PRICE $2,395 




SAVE 


$239.70 


APPLE II 48K 
DUAL DISK 
PRINTER INTERFACE 
CENTRONICS 779 PRINTER 

sugg. mfg. retail 


$1,795 

990 

180 

1,175 

$4,185 




OUR PRICE $3,593 




SAVE 


$590 



APPLE II DISK 

A major development in the personal and small business 
market . . . Best of Both Worlds. . . Mass Storage Like 
The Main Frames at the Cost of a Micro!!! 

116K per Disk . . . full READ, WRITE, and SAVE 
commands and full disk operating system! 

INTRODUCTORY PRICE - $495 
while supplies last 

THE COMPUTER FACTORY 




485 LEXINGTON AVENUE, BET. 47 & 48 STS., NEW YORK, NY 10017 
(212) 249-1666 or (212) PET 2001 T-F 10-6 Sat. 10-4 




LEASING AVAILABLE 
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“It’s the weather, Hank. Anybody who walks 
around in weather like this with a smile on his face de- 
serves to be arrested and questioned. Chances are he’s 
committed a crime.” 

“Well,” I said as I swallowed the birdseed-sized 
candy. “Let’s get over to that textile loom. Anxious 
to see it. I’ve told you how the computer got started 
from these looms, haven’t I?” 

“About 4 or 5 times.” 

“Remember anything?” 

“Can’t say that I do.” 

“Well, I’ll tell you about it once more. You know 
they’re talking about transplanting memory chips into 
brains to cure senility. You ought to look into it. 
Could increase your memory size by a couple of kilo- 
bytes.” 

Lank aimed a kick at me which I succeeded in 
dodging. “Now don’t get uppity with me,” I said. “It’s 
okay for you to pull your scrawny jokes on me. But 
when I try it you get mad.” 

At that point we left the lobby and took the eleva- 
tor to the third floor, where the textile machinery was 
on exhibit. 

“The origin of the computer,” I said to Lank as we 
started to walk around the roped-off area inside of 
which stood the big, antique textile looms, “lies right 
there in the heart of the loom. That is the origin of the 
computer. Same way as the origins of Edison’s inven- 
tions lie in the early works of scientists like Michael 
Faraday, Andre Ampere and Count Volta.” 

“How do you figure that?” he asked. I told you 
that he asks the same question over and over. 

“Well,” I said, “that is where the first punched 
cards to be successfully used in commerce appeared. 
And those punched cards, my dear you-know-it-all 
friend, marks the beginning of the computer era.” 
“Well, I don’t see any relationship. You’re trying 
to tell me that the cart is related to the horse because 
they’re both hitched together.” 

“Pay attention to me,” I said. I began to point out 
various features of the looms on exhibition. “See 
those lengthwise threads in the cloth? That cloth must 
be a good 50 yards long.” 

“That’s how they used to weave cloth in the old 
days. I know that much. And they still do, today.” 
“All right,” I told my long-legged friend. “Those 
lengthwise threads are called warp. W-A-R-P!” I 
spelled it out quickly for him before he had a chance 
to pull an ethnic joke on me. “The threads unreel 
slowly from a roll at the back and the woven cloth 
rolls up at front. A frame — notice that wooden over- 



hang on hinges.” I pointed. “Well, that frame would 
be lifted by cams in place and bring with it half the 
warp thread. Then, wham! A blow from a mallet, driv- 
en by another cam, would whack a shuttle across the 
room, leaving a crosswise thread called the woof. Years 
later I heard the modern term was ‘weft’ or ‘fill’.” A 
group of school kids had by this time latched on to us 
and were following us around as we circled the exhibit. 
They must have thought I was a tour guide. I don’t 
mind kids. Enjoy having them listen to what I’ve got 
to say. Makes me feel I’m contributing something to 
their education. 

“Then,” I continued a little louder for the benefit 
of the kids, “after the shuttle went across the whole 
length of the loom, a comb would push a new thread 
against what was already woven, the frame would drop 
back in place, a second frame would lift the other half 
of the warp thread and the shuttle was driven back 
again. Sometimes, the noise these mallets and shuttles 
were making, you’d think you were at a croquet game 
with everybody banging at the same time. Ever play 
croquet?” 

“Just golf,” said Lank. “Croquet’s too dangerous. 
Heard tell of a croquet player who got a big wooden 
ball rammed up against his rear end from somebody’s 
mallet. A woman, too. I think he sued her in the En- 
glish court but the barristers threw the case out. They 
said croquet players should know by experience that 
when they walk forward, their heads should always 
be turned backward.” 

“I suppose,” I said. “Anyway, what I’m getting at 
was this one loom, called the Jacquard, that could 
weave the most elaborate patterns you ever saw. 
Somewhere in its looms it had punched cards, each 
the size of a magazine cover, laced or hinged together 
in sort of a Z-fold strip.” 

“Had punched cards way back then, eh?” 

“They sure do go back a long ways. My father, who 
liked to explain everything to me, said that each warp 
thread would be lifted individually and that the cards 
controlled which ones to lift in order to create a de- 
sired pattern. But I couldn’t figure out how the pat- 
tern was coded. And I’ve had those Jacquard cards in my 
hand. The holes looked almost as if they were posi- 
tioned at random and appeared to have no relation to 
the pattern.” 

“Now what in tarnation does that have to do with 
computers?” asked Lank, which was the subject we 
always got locked into whenever we met. 

“Well, I got the answer to that more than half a 
century later. Funny how some things linger in your 



You know they’re talking about transplanting 
memory chips into brains to cure senility. 
You ought to look into it.” 
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memory. I attended the 1977 meeting of the Society 
for the History of Technology. I happened to hear a 
paper read there that told how Joseph Jacquard, about 
1800, developed punched cards to control his loom 
and 30 years later Charles Babbage got the idea from 
Jacquard and used it to input numbers for his calculat- 
ing machine.” 

“You know, Foureyes,” said Lank, turning to me, 

“I understand that Harvard has a part of Babbage’s 
machine still floating around somewhere.” 

“Well, I heard that too. Someday I’ll go down and 
find out what it’s all about. Want to come along?” 

“It depends on how my garden is doing.” 

“The way those cards work,” I told Lank, ignoring 
his remark, “is that each thread of the warp has a lift- 
ing wire called a heald. Each heald has a hook at the 
top and is linked to a light horizontal rod. The 
punched card is pushed against the ends of these rods 
and pushes the healds a short distance except where 
the rods go through the punched holes. Then a cross 
bar lifts all the hooks that haven’t been pushed out of 
line.” 

“You sure you got that straight? Sounds gobblede- 
gook to me.” 

“Yes, it’s straight. The cross bar lifts the warp 
threads that correspond to the punch holes in the 
cards.” 

I grabbed a blank piece of paper lying on the floor 
and drew a sketch so Lank could see what I was talk- 
ing about. 

“When the card is pushed over it pushes the rod 
and that pushes the hook” 

“Lot a pushin’ goin’ on. Sounds like a subway ride.” 
I ignored Lank. “Where there’s a hole, it doesn’t 
push the rod and the hook stays lined up with the lift- 
ing bar.” 

“Why not have the card lift the healds directly?” 

“It takes a fair amount of force to lift each heald 
and that would wear out the cards pretty fast,” I told 
Lank. “This way the rod is hardly more than a feeler — 
puts very little force on the card, doesn’t wear it out.” 
“That makes sense,” said Lank. “But what about 
the pattern of holes that don’t seem to relate to the 
weaving pattern?” 

“I never followed through on that,” I said. “My 
best guss is that there are a couple of dozen horizontal 
rows on the card so that there can be enough positions 
for all the warp threads. Figuring how this makes the 
pattern is like watching bit streams on a scope and try- 
ing to guess what’ll come out of the computer’s 
printer.” 

“Well, why didn’t you say so in the first place.” 
“That’s exactly what I said. You listening to me or 
not?” 

“Don’t get finnicky. You just keep on talking. 
Whether or not I listen is my business.” 

“Now, if you’re weaving a pattern of colors you 
have to use several colors of woof thread, too. Them 
textile engineers were pretty smart fellers. There was 
a shuttle for each color and a few extra punch loca- 
tions to control which one would line up with the 
mallet.” 



“I still don’t get your punched-card theory. Can’t 
seem to relate that to the computer.” 

“History is never straightforward,” I continued. 
“The man who invented punch cards was Herman 
Hollerith and he never even heard of Jacquard or 
Babbage.” 

“So you think punched cards started with 
Hollerith?” 

“Well, recently I dug way back and found that 
Hollerith got his idea of punched cards from a form 
of railroad ticket in which, to prevent fraud, the con- 
ductor punched squares that showed passengers’ de- 
scriptions — man or woman, tall, medium, or short, 
color of hair and eyes.” 

“There’s that old saying,” said Lank. “Nothing new 
under the sun.” 

“This all took place in the 1880s. Fifty years after 
Babbage. He had worked on the hand tabulation of 
the 1880 census and by 1890 he came up with 
punched card machines that did the job many times 
faster. What would have taken years by hand methods 
was finished in months by two shifts of a hundred 
people each punching cards and feeding them one at 
a time to the machines.” 

“Certainly moving forward. Bet he was a good card 
player,” said Lank with a grin. 

“Hollerith,” I continued out loud, ignoring Lank’s 
wisecrack, “went on to supply machines for census 
tabulation to many other countries and to develop 
them for business use. In 1911 he sold out his com- 
pany and retired. In 1924 the new owners changed 
the name to International Business Machines Corpora- 
tion (IBM).” 

“To say that today’s successor to Hollerith is well 
known,” interjected Lank, “would be an understate- 
ment.” 

“I was just going to say that.” 

“Well, why didn’t you? ’Stead of gabbing, why 
didn’t you just come out and say what you meant?” 

“Just one more thing I gotta say,” I told Lank as 
we headed for the door. “Not everybody realizes that 
Jacquard was the world’s first programmer. He 
punched his cards, inserted them into a machine and 
the machine went right on performing the tasks that 
were contained in the instruction of punched-out 
holes.” 

We were at the door of the museum now, back in 
the mist and gloom of the depressing day. 

Suddenly Lank stopped and said: “What’s that you 
were saying about textile machinery?” 

I looked at my friend. He obviously had been on 
one of his mental trips out to the stars someplace and 
has just returned. “Nothing,” I said. “Have a nice 
trip?” 

“Fine,” he said. “Listen. I may have a few free 
passes for the Harvard museum. Gotta take a look at 
those parts of Babbage’s machine there. Interested in 
coming?” 

“Sure. If you pick a pleasant day.” 

With that we shook hands and parted, having closed 
one more chapter in the history of computer develop- 
ment. □ 
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Techno Turkey 
and his Electric Selectric 



BY LLOYD R. PRENTICE 







Turkey in the Underworld 

“Sure, we’ll supply interfacing soft- 
ware!” said the nice salesman at the 
computer show. 

“Interfacing software? Don’t know 
a thing about it. Nice salesman? He’s no 
longer with the company,” said the of- 
fice manager when Turkey picked up 
his used Selectric terminal at the used 
terminal company. 

“Interfacing Correspondence Code 
to ASCII? Haven’t the foggiest. Call 
our engineer in California,” said the 
nice district sales manager at the com- 
pany that had manufactured Turkey’s 
new second-hand terminal. 

“Interfacing? That’s proprietary in- 
formation. I can’t give you that. Call 
IBM . . .” said the not-so-nice engineer 
in California. 

“Correspondence Code? Never heard 
of it . . said the engineer at IBM. 

Needless to say, Turkey was at his 
wits’ end. At this point he had a lovely 
$675 Selectric typewriter sitting beside 
his computer, but it had been sold to 
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him as a computer terminal — a GTE 
Information Systems Novar 5-41 ter- 
minal, to be exact — and a computer 
terminal he was determined to have. 

The only catch was that the Greeks 
weren’t speaking to the Romans, so to 
speak - that is, his TDL Z80-based 
computer spoke nice civilized ASCII 
and the terminal spoke some barbaric 
tongue called Correspondence. What to 
do? What to do? 

If the high priests of technology 
couldn’t (or wouldn’t) help him, Tur- 
key decided, then he had to help him- 
self. But where to start? The first step, 
he reasoned, was to find a “Rosetta 
Stone”. The ASCII was easy since every 
computer book ever printed seems to 
have its obligatory ASCII table in the 
appendix. But Correspondence Code? 

At this point a few write only mem- 
ory cells decided to read for a change 
and the name Don Lancaster flashed 
down the bus to the central processor. 
Turkey thumbed through TV Type- 
writer Cookbook and behold! There it 
was! ASCII to Correspondence conver- 
sion! But wait ... It showed Corres- 
pondence as a parallel code, and his 
handy-dandy Novar expects its bits to 
come marching in one at a time — tra 
la, tra la. But in what order? And what 
about baud rate and start and stop bits 
and all them nice things that Turkey’d 
tried so feebly to program into his brain 
during his perusals through the primers? 

One fine Saturday (actually it was 
raining) found Turkey rummaging from 
floor to ceiling, up one flight and down 
another, through the labyrinths of 
MIT’s Barker Engineering Library. 

There were IBM manuals galore. Even 



a few Correspondence tables popped 
out of the pages, but these were all of 
the same stripe as Lancaster’s bon 
mot — parallel code with nary a hint 
about serial communication in the lot. 

Oh, despair! Turkey was fully con- 
vinced that at least 2,743 computer gen- 
iuses on the MIT campus could clear 
up his troubles without so much as a 
break in stride toward the coffee ma- 
chine, but no one seemed remotely in- 
terested in talking with a technological 
turkey like him — the one he ap- 
proached could bearly bring himself 
out of his Fourier analysis long enough 
to give Turkey a blank stare and mut- 
ter something about trying to sell a 
used slide rule. 

“I’ve got to be logical about this,” 
Turkey decided. 

He swallowed his pride and dialed 
the one number he’d vowed by Bab- 
bage’s beard never to dial again — the 
computer store that sold him his sys- 
tem. What did he have against the com- 
puter store? For one thing, the phone 
was always busy — a fact that cost him 
a $7 cab ride on one of those 27 days 
on which his system was supposed to 
be ready but wasn’t. He later discov- 
ered, after he’d put at least one cab 
driver into an upper income bracket, of 
course, that they often left the phone 
off the hook at the computer store so it 
wouldn’t bother them while they were 
working. Further — 

Wait, let’s play back the tapes and 
you can hear for yourself what Turkey 
was up against. 

“Hello, computer store?” (Don’t ask 
me how he got through. It just hap- 
pened.) “Computer store? Remember 



me? I bought that $2400 computer sys- 
tem a few months ago? Yes, yes, I’ll 
hold . . .” 

The man at the computer store 
didn’t remember Turkey, of course — 
never did when he called. Turkey wait- 
ed for the line to stir to life again. It 
was quite a wait. 

“Computer store? Remember that 
zippy system that was supposed to do 
word processing and all those other nif- 
ty things — you know, the one that was 
supposed to take three weeks to deliver, 
but took nearly four months instead?” 
(Slight pause.) 

“No, no, you must have me mixed 
up with someone else. The name is Tur- 
key .. . T-U-R-K-E-Y.” (Another slight 
pause.) 

“Yes, yes, that’s me - It’s working 
quite fine, thank you, except the key- 
board sticks so I get a screen full of As 
at the drop of a hat . . .” (Still another 
slight pause.) 

“No kidding! They really wear out 
in three months? That’s amazing! You 
mean I’ll just have to buy a new key- 
board every three months, eh? They 
just don’t make things the way they 
used to, do they? Well, anyway, that’s 
not why I’m calling. . . 

“Remember we talked about inter- 
facing a used Selectric terminal before 
I put down the payment for my com- 
puter and you said that it would be no 
problem? Well I’ve got the terminal and 
it’s a problem and now I need your help 
. . .” (And yet another slight pause.) 

“You want me to hold while you 
check with the technician ...” 

At this point Turkey was actually 
quite heartened, believe it or not, be- 




Illustration by Penny Carter 
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TO COMPUTER 





Refer to 
Software Listing 



FF90 00 3E 00 7C 00 00 00 00 34 2F 00 6E 00 6D 1C IF 

FFAO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

FFB0 00 A0 89 B0 84 88 A8 09 B4 A4 B8 93 3B 37 11 07 

FFCO 24 20 10 30 04 08 18 28 38 34 AB 2B B4 13 A4 87 

The above is a numeric dump of the ‘NONALPH’ table, as referred to in the program. 
The index for this table is ‘BASEAD’, and the table may be relocated by changing 
the value of ‘BASEAD.’ 



FFD0 90 39 36 3A 2A 0A 33 23 26 19 03 1A 06 21 12 05 
FFE0 0B IB 29 25 02 32 31 35 22 27 14 00 00 00 00 00 

The above is a numeric dump of the ‘ALTAB’ table. It may be relocated by changing 
the value of ‘ALTAB’ in the driver program, just as with the ‘BASEAD’ table. 
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cause the technician was truly a nice 
fellow. He basically spoke English when 
he wasn’t speaking BASIC. He’d been 
nice enough to deliver Turkey’s system 
and set it up on his way home from 
work one night, since Turkey didn’t 
have a car to pick it up at the store him- 
self and had squandered his cab budget 
on false alarms. If they were all like the 
technician, Turkey was thinking while 
the message units ticked over, personal 
computing could get to be the barrel of 
monkeys it was cracked up to be. 

“Oh yes, hello. The technician says 
he’s not sure if it can be done, and 
you’d like me to call back in three 
weeks when you’re not so busy . . . Yes, 
indeed! Thank you, Mr. Computer 
Store Manager. Thank you Ever so 
Much!” 

Well, back to square one. Turkey 
was beginning to wonder why Bab- 
bage’s father had bothered. In fact, 
Turkey ’d plunged to the depths of the 
technological underworld and they’d 
torn his mortal frame asunder. 

Turkey fights back 

And so it came to pass that Turkey was 
forced into an activity that some folks 
would say suited him little better than 
a rented tuxedo — that is, A Little Hard 
Thinking. 

It all started as a few turkey-scratch 
notes on a coffee-stained Scot towel. 

GIVEN 1 : Novar 5-41 business data 
communication terminal designed for 
serial communication with either anoth- 
er terminal or a computer. 

GIVEN 2: Home microcomputer 
built around the Technical Design Labs 
ZPU (central processing card based on 
Zilog Z-80) and System Monitor Board 
(SMB). 

PROBLEM: How does one interface 
said terminal and computer so that the 
terminal can be used as a hard copy 
printer? 

As Turkey thought about it, there 
were really two different problems 
here. First, he wasn’t quite sure how to 
hook up the wires between computer 
and terminal. Indeed, as he looked at 
the zillion-pin connector sticking out 
the back of the terminal, he had visions 
of sparks flying around inside his be- 
loved machines and teleporting him 
from the roasting pan into the prover- 
bial fire. Second, even if he did hook 
up the wires correctly, he wasn’t sure 
what kinds of electrical sweet-nothings 
to tell his computer to whisper down 
the wire in order to make the terminal 
sing. 

“But,” said Turkey, waving a feath- 



er in the air, “if I solve the first prob- 
lem, I might be able to send all kinds of 
numbers and characters and patterns of 
bits and things down the wire until I 
provoke the terminal into chattering 
back something — anything — and thus 
I may be able to figure out its accus- 
tomed linqua franca. 

Warming to the task, Turkey set 
about figuring out the electircal hook- 
up. He had one small clue — RS 232. 

“RS 232!” the man at the terminal 
company had shouted as Turkey’d 
backed out the door with the terminal 
in his wings. If he could figure out the 
meaning of this cryptic phrase, Turkey 
felt, the hookup problem would fall 
like the walls of Jericho. 

So back to the books went Turkey. 
Sure enough, his labors paid off. RS 




232, he discovered, is an electrical stan- 
dard for transmission of digital data de- 
fined by the Electronic Industries Asso- 
ciation. To be more precise, it standard- 
izes the voltage and impedance levels 
on lines used for data communication. 
Well, Turkey understood the voltage 
part okay, but the word “impedance” 
threw him. After mulling it over a bit, 
however, he decided to forget about 
that part of the discussion since he 
wasn’t trying to design circuits anyway, 
he was only trying to hook up two cir- 
cuits that were presumably already de- 
signed for proper electrical compati- 
bility. 

He did find out, however, that there 
are two versions of RS 232 — B and C. 
The major difference between the two 
is the range of voltage swing between 
the “0” level and the “1” level. With 
RS 232C the permissible voltage for a 



logic “1” ranges from -5V to -15V. A 
logic “0” ranges from +5V to +15V. 
Voltages between -5V and +5V are in 
the so-called transition region, which 
means that the machine currently on 
the line should not tarry at these never- 
never-land voltage levels too long or it 
might confuse the machine on the lis- 
tening end. RS 232B is quite similar, 
except the logic “1” is allowed to range 
from -5V to -25V and the logic “0” 
from +5V to +25V. It is an older stan- 
dard. 

With this information under his 
wing, Turkey felt he could measure the 
voltage swings on the data output pin 
of the Novar terminal and figure out 
which version of RS 232 he encoun- 
tered. But now he had to figure out 
which pin to measure. Turkey’s source 
of information of RS 232 discussed a 
25-pin D connector. Turkey counted 
the pins on the Novar and, voila! — 
twenty-five! Moreover, the connector 
was vaguely shaped like a “D”. The 
source further revealed that pin 7 was 
usually the signal ground, pin 2 the pin 
dedicated to transmission of data from 
the terminal and pin 3 the pin for con- 
veying information into the terminal. 
The only ominous note was that manu- 
facturers didn’t always stick to the stan- 
dard pin designations. 

Before slapping a voltmeter on the 
terminal, Turkey decided to do a little 
cross-checking. “Never jump to prema- 
ture conclusions!” he said pompously. 
When he’d picked up the terminal, the 
man at the terminal store had thrown 
in about 10 pages of faintly photocop- 
ied logic diagrams. It was a jungle of 
small-scale integration that was truly 
quite perplexing, but Turkey looked 
these up anyway and, sure enough, 
when he found the input section, it 
confirmed that pins 2, 3 and 7 were the 
ones he sought. 

By now Turkey felt he was really 
cooking with methane. He turned on 
the terminal, whipped out the volt- 
meter, and measured a very nice -12V 
across pins 2 and 7. It seemed to Tur- 
key that he had a classical case of RS 
232C on his hands. 

Now, what about his computer? 
Turkey looked up the circuit diagram 
of his System Monitor Board in the 
manual that TDL had kindly supplied. 
Since the maximum and minimum sup- 
ply voltages on the board were +12V 
and -12V respectively, the RS 232 sig- 
nal supplied by his computer couldn’t 
possibly swing beyond these extremes, 
according to Turkey’s line of reasoning. 
Electrically speaking, it looked like he 
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Initialization Routine 

1 . Change vector at F8 1 5 to C3 00 FF . 

2. Turn on the Novar printer. XMIT, TYPE and READY lights should all 
be on. Depress TYPE switch. The TYPE light should go out. 

3. Using the monitor, enter the following commands: 

a) AL = U This assigns line printer to user routine. 

b) QO70,15 This initializes ACIA on SMB. 

c) Q07 1 ,F4 This initializes the Novar . 

d) Q07 1 ,F4 Novar should print out a “9”, indicating that initializa- 

tion is complete . 
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had the makings of a marriage made in 
heaven. 

Now Turkey looks in the front of 
his SMB Manual. Here he found very 
explicit instructions for hooking up a 
teletype via the RS 232 port. The in- 
structions told him to connect a jump- 
er between pin 4, Request To Send, and 
pin 5, Clear To Send, on the 25-pin RS 
232 connector going to the teletype. It 
further told him that he should connect 
a jumper between pin 6, Data Set 
Ready, pin 8, Receive Line Signal De- 
tect, and pin 20, Data Terminal Ready, 
and yet another jumper between pin 1, 
Frame Ground, and pin 7, Signal 
Ground. 

Suddenly, Turkey felt another wave 
of apprehension. Suppose Novar didn’t 
follow the same pin conventions as the 
Brand X terminal companies? Turkey 
went back to the Novar logic diagrams 
and, with a sigh of relief, discovered 
that his fears were groundless — pin 4 
was indeed Request To Send and the 
other pins named seemed to be as they 
should be. 

Now Turkey really felt he had it 
knocked! Ah, false confidence! First 
off, he sent to some obscure mail order 
house for an RS 232 25-pin connector 
set. When the parts arrived he warmed 
up his trusty old 40-watt soldering iron 
and tediously soldered the male con- 
nector to one end of an appropriate 
cable and the female connector to the 
opposite end. Heart racing, he plugged 
the male end of the cable into the re- 
ceptacle on the back of the computer 
and started to plug the female end into 
his terminal only to discover that he 
was trying to be the matchmaker for an 
unnatural relationship! “What’s this?” 
he cried as he realized his foolish over- 
sight. Face red, he apologized to Mdm. 
Novar and filled out the order form for 
another male connector. 

Ten days later, Turkey tried it again 
with the proper connectors. When the 
last solder joint had cooled to a right- 
eous dull haze, he plugged in the cable. 
Truly excited, he booted up the com- 
puter, loaded BASIC, turned on the 
Novar, and keyed in a short program in- 
corporating lavish LPRINT statements. 
With remarkable poise, considering how 
long he had awaited this moment, Tur- 
key punched out RUN on the key- 
board. Looking fondly down at the sil- 
ver golfball in the carriage of the No- 
var, he hit CR and waited . . . and wait- 
ed .. . and waited. 

Moments later, seriously considering 
some diabolic scheme of technocide fol- 



lowed by self-immolation, he jerked the 
plug on his machines, snapped off the 
lights in the computer room and 
stomped off to bed. Nothing had hap- 
pened. Absolutely nothing. Like Mona 
Lisa, Mdm. Novar had sat, a faintly 
mocking gleam on her immobile golf- 
ball. 

Fortunately Turkey isn’t the type to 
hold a grudge for long. The next morn- 
ing found Turkey hard at work over his 
much be-cuneiformed Scot towel. 

SYMPTOM: Novar just sits there. 

POSSIBLE CAUSES: 1) wrong 
hookup; 2) computer not outputting 
through proper port; 3) Novar not 
working; 4) ASCII code incompatible 
with Novar code. 

Somehow Turkey wasn’t quite ready 
to accept the First hypothesis. He re- 



Looking fondly 
down at the silver 
golfball in the 
carriage of the Novar, 
Turkey hit the GR 
and waited . . . and 
waited . . . and 
waited . . . 



viewed his sources of information and 
his subsequent reasoning several times 
over, and each time came up with the 
same hookup. 

Hypothesis two he eliminated by 
checking the output pin from his com- 
puter with a voltmeter. The needle of 
the voltmeter wiggled and waggled just 
as he’d hoped it would when he ran his 
little BASIC test program. 

Hypothesis three he wasn’t quite 
ready to accept since a nice technician 
that he’d hired to replace the worn pla- 
ten on the machine had checked out 
the Novar’s electronics by hooking it 
into a test program on a time sharing 
system. The Novar passed with flying 
colors. While the technician knew no- 
thing about code conversion, he did 
throw out a few valuable clues. 

“Look,” he said, “I’m pretty sure 
it’s a six-bit code plus one bit for pari- 
ty. The way they get the shift charac- 



ters is by sending a separate character 
for ‘shift up’ or ‘shift down’ such as the 
case may be. Now electrically, that line 
just sits there at logic T’ until the com- 
puter puts out a character. The First 
thing that happens is that the line drops 
to logic ‘0’ for one bit, which is the 
start bit. This bit tells the terminal that 
a character is coming down the pike. 
Then the six-bit character code comes 
along. The seventh, or parity, bit is ei- 
ther a T’ or a ‘0’ depending upon the 
number of ones in the character bit. I 
can’t remember if you get a parity ‘1’ 
if there are an even or an odd number 
of bits in the character.” 

“What’s a parity and what happens 
if you get the wrong one?” Turkey 
asked. 

“The parity bit is used for error de- 
tection. It tells the terminal that the 
number of logic ones in a character sent 
by the computer is the same as the 
number of logic ones received by the 
terminal. Nothing much happens, 
really, if you get the wrong parity,” the 
technician had said. “The transmission 
error light on the panel next to the key- 
board goes on, but otherwise the termi- 
nal keeps working.” 

“That’s all there is to it?” Turkey 
had asked. 

“After the parity you need one stop 
bit at logic ‘1’. Also, the rate at which 
the bits get sent down the line is quite 
important. It has to be 134.5 bits-per- 
second. Otherwise the terminal won’t 
work properly.” 

“That’s it!” Turkey shouted as he 
reviewed this conversation in his mind. 
“I don’t know what bit rate my com- 
puter is putting out!” 

So back to the SMB Manual went 
Turkey, only to meet up with still an- 
other blow. According to the manual, 
the SMB could generate 9600, 4800, 
1200, 600, 300 or 1 10 baud, but it 
made no mention of 134.5. 

At about this time Turkey was noted 
by friends to be perpetually morose. He 
took to walking dark streets alone and 
frequenting all-night diners. More than 
once he was seen wearing mismatched 
socks and the food on his plate often 
ended up in the disposal. 

In truth, Turkey was mulling over 
complicated schemes of external 
UARTs and clock generators. At one 
point he even fantasized a gigantic com- 
puter between his TDL system and the 
Novar that was expressly dedicated to 
translating ASCII characters into what- 
ever weird code the Novar wanted and 
putting them out at the proper baud 
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Program Listing 








;N0VAR TERMINAL DRIVER BY PETER HENRY, 1978 




0000' 


C5 


ENTER: PUSH B 




0001 ' 


D5 


PUSH D 




0002* 


Ed 


PUSH H ;SAVE ALL THE REGISTERS THAT WE WILL USE 


0000' 


11 DODO 


LXI D , ODODOH ;SET UP FOR A DELAY 




0006 ' 


CD 0083' 


CALL COUNT ; AND GO DELAY BEFORE PRINTING 




0009 ' 


79 


MOV A , C ; PUT IT (CHAR IN THE ACC) 




000A ' 


E 640 


ANI 040H ; MASK FOR TEST TO SEE IF ALPHABETIC 




000C’ 


281D 


JRZ NONALF ;G0 TO NONALF IF NOT ALPHABETIC 




OOOE ' 


21 FFDO 


LXI H, ALTAB ; LOAD ALPH ; TABLE ADDRESS 




0011 ’ 


79 


MOV A , C ; FETCH THE ORIGINAL CHARACTER 




0012’ 


E620 


ANI 0 20H ; GET THE SHIFT BIT ONLY 




0014' 


2005 


JRNZ LCASE ; GO TO LCASE IF LOWER CASE 




001b 1 


CD 0062* 


CALL SHFTUP jSHIFT GOLF BALL UP 




0019 ' 


1803 


JMPR CONT ; AND CONTINUE WITH OUTPUT 




001b * 


CD 0071' 


LCASE: CALL SHFTDN ;SHIFT GOLF BALL DOWN 




001E • 


79 


CONT: MOV A,C ; FETCH ORIGINAL CHARACTER 




00 1 F ' 


E61F 


ANI 01 FH ; MASK IN THE DATA ONLY 




0021 ' 


1600 


MVI D , OH ; SET UP FOR INDEX OF TABLE 




0023 ' 


5F 


MOV E , A ; MORE SET UP 




0024* 


19 


DAD D jPERFORM THE INDEX UP THE TABLE 




0025* 


7E 


MOV A , M ; FETCH CORR. CODE CHAR. 




002b ' 


CD 004D ' 


CALL OUTCHR ; AND PRINT IT!! 




0029 * 


1 81E 


JMPR DONE ; AND GO FINISH UP! 




002b ' 


79 


NONALF: MOV A,C ; FETCH ORIGINAL CHARACTER 




002C ’ 


21 FF90 


LXI H.bASEAD ; LOAD NON ALPH. TABLE ADDR IN HL 




002F' 


E63F 


ANI 03FH ;MASK IN THE RAW DATA ONLY 




0031 * 


1600 


MVI D , OH ; SET UP FOR THE INDEX 




0033’ 


5F 


MOV E , A ; MOVE INDEX VALUE TO E 




0034 • 


19 


DAD D ;PERFORM THE INDEX 




0035' 


7E 


MOV A , M ; FETCH THE CORR. CODE. CHAR. 




0036' 


C600 


ADI 0 ; THIS IS A DUMMY ADD TO SET CONDITIONS 




0038' 


FA 0040' 


JM SHIFTR ; MSB INDICATES A SHIFT UP NEED 




003b' 


CD 0071* 


CALL SHFTDN ;N0 UPSHIFT, SO DOWNSHIFT! 




003E 1 


1803 


JMPR CONTNU ;AND CONTINUE! 




0040' 


CD 0062* 


SHIFTR: CALL SHFTUP ;SHIFT GOLF BALL UP! 




0043' 


7E 


CONTNU: MOV A , M ; RE- FETCH THE DATA 




0044' 


E67F 


ANI 07FH ; MASK IN THE REAL DATA ONLY! 




0046' 


CD 004D* 


CALL OUTCHR ;PRINT THE CHARACTER,... 




0049 ' 


El 


DONE: POP H ; AND WERE ALL DONE!! 




004 A * 


D1 


POP D ; RESTORE REGISTERS IN REVERSE ORDER 




004B • 


Cl 


POP B ; ! 




004C ' 


C9 


RET ; AND RETURN! SUBRS FOLLOW.... 




0 0 4 D 1 


47 


OUTCHR: MOV B , A ;SAVE TEMPORARILY 




0 0 4L 1 


Db 7 0 


TEST: IN 70H ; GET THE PORT STATUS *** 




0050’ 


CB4F 


BIT 1 , A ;TEST FOR A READY 




0052 ' 


28FA 


JRZ TEST ; LOOP IF TERMINAL NOT READY 




0 0 5 4 1 


78 


MOV A ,b ; AT LAST!! RESTORE CHAR! 




0055' 


D371 


OUT 71H ; AND PRINT IT! ! ! 




0057 ' 


FE6D 


CPI RETURN ; WS IT A RETURN 




0059' 


CC 0080' 


CZ DELAY 1 ;IF YES, THEN DELAY LONG 




00 5C ' 


FE1D 


CPI INDEX ; WASIT A LINE FEED? 




005E ’ 


CC 00 8 A ' 


CZ DE LAY 2 ;IF YES, THEN DELAY SHORT... 




0061 * 


C9 


RET ; WERE ALL DONE HERE!! 




0062' 


3 A FFFE 


SHFTUP: LDA SHSTAT ;GET THE SHIFT STATUS 




0065 ' 


C600 


ADI OH ; DUMMY ADD HERE!! 




0067 1 


F8 


RM ; RETURN IF WE ARE ALREADY UP! 




0068' 


3EFF 


MVI A , OFFH ;E LSE . . . 




0 0 6 A ' 


32 FFFE 


STA SHSTAT ;SET THE STATUS TO UP.. 




0 0 6 D 1 


3E1C 


MVI A ,SHIFTU ; AND FLIP THE GOLF BALL.... 




0 0 6F * 


18DC 


JMPR OUTCHR ;BY PRINTING A SHIFT UP! ( JMP+RET ) 




0071 ' 


3 A FFFE 


SHFTDN: LDA SHSTAT ;SAME AS SHFTUP ROUTINE, EXCEPT... 


0074' 


C600 


ADI OH ; WE ' RE GOING TO SHIFT DOWN!! 




0076 ' 


C 8 


RZ 




0077' 


3E00 


MVI A, OH 




0079* 


32 FFFE 


STA SHSTAT 




007C ' 


3E1F 


MVI A, SHIFTD 




007E' 


1 8 CD 


JMPR OUTCHR 




0080 1 


11 0000 


DELAY 1 : LXI D,OH ; THESE ARE JUST DELAY LOOPS,.. 


. 


0083' 


14 


COUNT: INR D ;COUNTING UP DE TO 0 




0084' 


20FD 


JRNZ COUNT 




0086' 


1C 


INR E 




00 87 1 


20FA 


JRNZ COUNT 




0089 ’ 


C9 


RET 




0 0 8 A 1 


11 7070 


DELAY 2 : LXI D,07070H ;SHORT DELAY CONSTANT 




00 8D * 


1 8F4 


JMPR COUNT 




FFD0 




ALTAB=OFFDOH 




FF90 




B ASE AD=0FF90H 




006D 




RETURN=06DH 




001 D 




INDEX = 01 DH 




FFFE 




SHSTAT=OFFFEH 




001C 




SHIFTU=01CH 




0 01 F 




SHIFTD=01FH 








+ + + + + SYMBOL TABLE +■*■■♦■ + + 




ALTAb 


FFDO 


BASEAD FF90 CONT 001E' CONTNU 


0043' 


COUNT 


0083 » 


DELAY 1 0080' DELAY 2 008A» DONE 


0049' 


ENTER 


0000’ 


INDEX 001 D LCASE 001B» NONALF 


002B ' 


OUTCriR 00 4 D 1 


RETURN 0 06 D SHFTDN 0071' SHFTUP 


0062 • 


SHIFTD 00 1 F 


SHIFTR 0040' SHIFTU 001C SHSTAT 


FFFE 


TEST 


004E • 
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COMING TO ATLANTA IN 



Biz Comp 

October 27—29 

Marriott Motor Hotel, Atlanta, Georgia 



Atlanta, The Computer City Of The South-- 
BizComp'78,The Reason For Being There! 
Plan To Exhibit: Reserve Space Now! 

BizComp ’78 will highlight the relatively small budget necessary for the independent business opera- 
tor to be able to purchase an in-house computer system. All facets of the small business computer 
industry will be on display from the latest innovations in computers to business software and word 
processing, supplies and services. BizComp ’78 will also emphasize to the small businessman the 
simplicity and dependability of microcomputer systems. 



Plan To Attend: 



Daily Seminars! 



At the door registration will be $4.00 per day. Register now for $2.00 per day. Pre-registration offer 
expires October 20th. When ordering your tickets, please make certain to indicate dates you will be 
attending and number of tickets per day. All tickets are color coded. All early registrants will receive 
a special copy of the Expo seminar schedule. Tickets will be mailed immediately upon receipt of 
your check. Please make checks out to Felsburg Associates, Inc. 



For Complete 
Details Write 
Or Call Today! 
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12203 Raritan Lane—P.O. Box 735 










Bowie, Maryland 20715 
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(301) 262-0305 










Seventeen Years Producing Quality Expositions 
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rate. More typically during this period, 
Turkey was thinking about giving up 
the material life altogether for more 
spiritual pursuits. 

Turkey meets the Wizard 

One day Turkey found himself brow- 
sing listlessly through a strange com- 
puter store. A man asked if he needed 
help and, normally one to keep his 
problems to himself, Turkey unac- 
countably found his troubles spilling 
like a torrent out his beak. The man be- 
hind the counter kept nodding his head 
sympathetically and clucking his tongue 
at each new episode. 

“You got yourself quite a problem 
there, fellow,” said the man when Tur- 
key finished. “I don’t think we can help 
you, but we’ve got a kid who hangs out 
here who’s a wizard at these problems.” 

It was all Turkey could do to keep 
from jumping over the counter and kis- 
sing the man. 

“His name! His name! ’’Turkey cried. 

“We just call him the Wizard of New- 
ton,” the man said as he wrote a name 
and number on the pad. “He just might 
be able to give you a hand.” 

Turkey lost no time looking up the 
Wizard. At first he was afraid that the 
computer store man was pulling his leg 
when he met the fabled magician face- 
to-face, because the Wizard of Newton 
was really quite young for your typical 
card-carrying sorcerer. But the gleam of 
self-assurance in the Wizard’s eye as 
Turkey explained his problem banished 
all doubt like bad dreams in the night. 

“What kind of chip does your com- 
puter use to generate clock signals?” the 
Wizard asked when Turkey finished. 

Now Turkey had never really given 
this a thought. Indeed, he had to look 
it up in his SMB Manual. 

“A Motorola MC 14411—” said Tur- 
key after studying the schematic. 

“I know that chip,” said the Wizard. 
“I’m quite sure it will generate a 134.5 
baud clock signal.” 

After some searching, Turkey found 
technical information on the MC 14411 
in his friend Don Lancaster’s TV Type- 
writer-Cookbook. Sure enough, pin 14 
is supposed to put out a lovely 1 34.5 
clock signal. Now Turkey referred back 
to his System Monitor Board and dis- 
covered a solder connection available 
at pin 14, but no silkscreen designation 
of its purpose whatsoever. 

“If you connect the TTY Baud Rate 
jumper on your System Monitor Board 
to pin 14, then try your test program,” 
said the Wizard, “it just might work.” 



No sooner said than done and — Be- 
hold! The terminal barked to life with 
a short line of nonsense characters. 

Oh, Turkey was happy! He was ec- 
static! If only all such lines of non- 
sense of so little accord could put such 
joy into our hearts! 

“Now all we need,” said the Wizard, 
“is this mysterious Correspondence 
code, and I can conjure up a conversion 
program for you faster than you can 
say Central Processing Unit.” 

That night Turkey couldn’t sleep. 
“How in the world can I get that 
code?” he muttered. “On the one hand 
I have a mechanism that makes a silly 
golfball dance around like John Travol- 
ta. On the other hand I have a stream 
of logic ones and zeroes traipsing down 




the wire. In the middle I have a shoe- 
box full of logic circuits that read the 
input line and then tell the golfball 
what steps to do. Wait a minute! Tur- 
key’s mind was now racing. If I knew 
what parallel signals the solenoids on 
the printer mechanism need to print 
out various characters, I could work 
back through the logic to find out what 
kind of serial characters make the logic 
produce those codes. And, as a matter 
of fact, I already have those parallel 
codes in of Don Lancaster’s book!” 
Turkey jumped out of bed and start- 
ed working feverishly. Using the photo- 
copied diagrams that he’d received with 
his machine, he traced logic lines down 
one page and up another. He tore sheet 
after sheet off his roll of Scot towels, 
writing copiously on one, then another. 
Three a.m., four, five a.m., six - Tur- 
key worked through the night. At last, 
as the sun peeked through the potted 



plants in his window, Turkey stood 
back in admiration of a neatly printed 
table. “There, if I’m not mistaken,” he 
wept, “is the elusive serial code that’ll 
make Mdm. Novar sing!” 

“I think you’ve got it!” the Wizard 
said when later in the day they con- 
ferred. The Wizard sat down at Tur- 
key’s keyboard and ran a few tests, 
feeding the code out a character at a 
time using appropriate routines residing 
in Turkey’s monitor. The Novar worked 
just fine, but still there was a thought- 
ful look on the Wizard’s face. 

“I’m not quite sure why this is work- 
ing,” he said as he examined the text 
hammered out by the Novar. “You 
have a Motorola MC 6850 Asynchro- 
nous Communication Interface Adapt- 
er on your System Monitor board that 
can be programmed to put out all kinds 
of character configurations with differ- 
ent numbers of start and stop bits, odd, 
even or no parity bits, and all that. But 
it’s designed to handle seven or eight 
bit characters. The Novar’s looking for 
six-bit characters. I’ve put a 15H into 
the instruction register of the 6859 
which tells it to put out one start bit, 
an eight -bit character with no parity 
and one stop bit. Apparently the No- 
var’s reading the first six bits of the 
characters we’re putting through, read- 
ing the seventh bit as parity and ignor- 
ing the rest. So I can include the parity 
bit right into the eight-bit character 
stored in the lookup table of the con- 
version program, tell the ACIA to put 
out an eight-bit character and not both- 
er about parity, and so far as the Novar 
is concerned it shouldn’t matter a hill 
of beans. You might say we’ll be opera- 
ting on borrowed bits.” 

“You can’t knock success.” 

“No, I guess not,” said the Wizard. 

“As long as it works. . 

And so dear reader, here ends the 
tale of Techno Turkey’s journey 
through the underworld. The following 
Sunday the Wizard delivered a machine 
language program that fit just fine in 
spare RAM starting at FF00 on Tur- 
key’s System Monitor Board. By chang- 
ing a single vector located at F81 5 from 
C3 Cl F9 to C3 00 FF and entering a 
few monitor commands to initialize 
both the 6850 interface chip and the 
Novar, Turkey was able to print out 
beautiful Selectric copy. In fact, Tur- 
key loaned me his system to edit and 
type this very saga. 

MORAL: Even a turkey can beat the 
high priests of technology at their own 
game - given courage, determination, 
and a little help from a wizard. □ 
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YOUR COPY 
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HEATHKIT® 
CATALOG 




featuring the world’s leading line of kit and fully assembled 
personal computer systems* — 
from the world leader in top 
quality electronic products 
in easy to build kit form — 
nearly 400 kits in all, 
something for 
every interest! 



Send 
for your 
copy today 



You can also redeem this coupon at any of the Heathkit Elec- 
tronic Centersf coast-to-coast where Heathkit products are 
sold, displayed and serviced. Check the white pages of your 
phone book for the store near you. 

fUnits of Schlumberger Products Corporation. 



Schlumberger 



Heath Company, Dept. 352-450 
Benton Harbor, Michigan 49022 



Please send me my FREE Heathkit Catalog. 

I am not on your mailing list. 
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% Computer products include 8-bit and 16-bit computers, CRT 
video terminal, paper tape reader/punch, cassette or floppy disk 
storage, LA36 DEC Writer II Printer Terminal, Serial and parallel 
interfaces, software programs, a self-instruction microprocessor 
program with trainer, complete computor library and lots more! 
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Zip 



Heath Company, Dept. 352-450 Benton Harbor, Michigan 49022 
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Illustration by Stephen C. Fischer 






Classroom Computer 

BY JOHN B. PALMER 

Mary, of Mother Goose fame, had a little lamb 
which followed her to school; John Palmer had a microcomputer. 

Palmer made arrangements to bring his micro into some classrooms for a 
few hours each week. Results? Teachers and students learned 
about small computers. But Palmer learned something too - that an instructor’s 
imagination and his relationship with students is what education is all about. 



Effective teaching aids make good teachers better. And micro- 
computers make effective teaching aids. 

Yes, micros are limited, compared to their larger counter- 
parts, but instructors can use them effectively as classroom 
aids. All the exercises in this article can be performed on a 
small BASIC-speaking microcomputer with limited memory. 

When I took my computer into a school for a few hours 
each week, I tried different things, even teaching BASIC pro- 
gramming as part of a course. But simulation games proved 
the most useful; students enjoyed playing these, and teach- 
ers felt they held student interest and reinforced previously 
covered concepts. Students benefitted most when teamed in 
simulations of real-world problems. Few inputs, dynamic out- 
puts and a fast pace kept their minds trained on what they 
were doing. 

But not all was fun and games. We encountered three 
problems: the math class, shy students and timesharing bore- 
dom. 

Math class seemed the logical starting place for the com- 
puter — in fact, a math teacher who thinks students should 
be able to use hand calculators to solve math problems sug- 
gested I bring the micro into his classroom — but neverthe- 
less, math class proved a hurdle. 

My micro uses BASIC language, best for problems when 
they’re expressed as a series of algebraic statements. So we 
started on some word problems. I showed one student how 
to use the computer as a calculator by means of the PRINT 
statement and the four arithmetic operators. She quickly 
solved the problem using the computer while other students 
struggled with their hand calculators. 

But computers are not infallible. The computer gave less 
accurate answers than hand calculators. Most low-cost micro- 
computer systems use only six digits for arithmetic opera- 
tions; many hand-held calculators have twelve. To show stu- 
dents the computer was more useful than a calculator, if not 
as accurate, I needed a program written to solve problems 
requiring more than a few steps. 

I modified one problem so that finding the answer would 
require log tables. The students, who were adept at using 
their calculators to stumble upon a math problem’s answer, 
tried to solve this one by trial-and-error. Soon they were 
eagerly paying attention as I showed them how to program 
computers to hunt for an approximate answer to a math- 
ematical formula. The computer gave a satisfactory answer 



within two minutes, while calculators took up to an hour. 

During the following weeks other groups of students used 
the micro for simple puzzles, games and graphics that were 
fun for everyone. Well, almost everyone. The computer in- 
timidated some of the shyer students — until I found a way 
to overcome their timidity. 

When the class bell rang I told the students we would try 
a new game, “Petals Around the Rose”. The computer dis- 
played a simple pattern. If a student thought he knew the 
secret (the algorithm generating the answers), he could say 
the number but not explain how he calculated it. Anyone 
who could guess three times in a row was acknowledged as 
the one who understood the puzzle. The game continued un- 
til everyone in the class had learned the secret. (For more in- 
formation on “Petals Around the Rose”, see PC , September/ 
October 1977; for a program to play the game, see PC, July 
1978.) 

Perhaps this game works with shy students because they 
don’t have to explain how they got the answer. Usually the 
more outspoken students start with wild guesses only to fail 
on the second or third try. Not criticizing a student for a 
wrong answer, but instead going on to the next one, seems to 
help the shyer students. They’ll volunteer guesses if they’re 
sure they won’t be embarassed. But if any student starts ex- 
pounding his game theory, remind him that he cannot dis- 
cuss it. Preventing outspoken students from dominating the 
classroom ensures that the game will continue to hold the 
attention of even the shyest students. 

Time-sharing makes students’ attention a real problem. 

In big time-sharing computer systems, everyone has his own 
keyboard and video display. In a low-cost system, time- 
sharing means each student has to wait for keyboard time. 

At first this was no big problem — the computer system was 
novelty enough so everyone gathered around the terminal to 
watch and wait for a turn at the keyboard. 

But soon the excitement of the computer died. It was 
still fun, but only to the student at the keyboard. It was no 
longer fun to just watch. At the beginning of the school year 
students, thrilled by the paper that came off the teletype, 
saved it up to show their parents. Now they were getting 
restless. 

Part of the problem was the equipment. Substituting a 
video display for a teletype helped some. But students more 
than eight feet from the screen, who couldn’t see what the 
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How to Play the Game 



The following notes could be passed to the stu- 

dents before beginning the simulation. 

Inflation/Depression is well-suited for a large 
group divided into four teams. Or one to four indi- 
viduals may play to dramatize how a society can 
cause itself economic distress through unrestrained 
cupidity. 

Each team should appoint a chairman and a secre- 
tary. If using a video display, each secretary must 
copy the relevant data before it goes off the screen. 

The computer shows the results as they would ap- 
ply to one of the four members. Each team must de- 
cide whether to go on strike or not. Next the com- 
puter asks how much they wish to buy, which in- 
cludes the purchase of luxuries in addition to basics. 

Each new year the computer reports the cost-of- 
living index, the resale index and the current inter- 
est rate. Teams should record this information to 
aid in decision making. 

Inflation will occur if the population has spent 
more money than it has in the bank. In other words, 
credit buying causes inflation and also makes the 
cost-of-living index greater than one. Also, if the total 
wages paid out are above the norm, inflation occurs. 

If a team spends more money than it has in the 
bank, credit is given at the current interest rate. Half 
must be paid back next year. The interest rate may 
change. 

The value of all material goods is multiplied by 
the current resale index. If necessary, the computer 
will cause some or all property to be sold to cover the 
current year’s debts. Or the team may wish to sell 
property by entering a negative number when the 
computer asks “How much will you buy?” Selling 



property increases the bank account. 

It’s best to avoid going on strike unless the cost- 
of-living rises. A team may lose up to twelve months 
of work and might get a pay cut. Going on strike 
and buying on credit in the same year could bring 
on bankruptcy. 

Depression occurs when the population saves 
money instead of spending it or when a large 
amount of property has been sold. A quick depres- 
sion may follow an inflationary period, unless every- 
one uses good judgment. 

The game is based on the proverb, “If possible, 
things will usually go from bad to absolutely un- 
believable.” 

Additional Rules 

After playing several times, students may want more 
rules to the game. They should be allowed to make 
their own rules and ethics. You could, of course, 
program the computer to put all sorts of stipulations 
on the inputs. But I think this reduces the game’s 
educational value. 

To keep the game simple, the computer al- 
lows players to buy or sell any amount, including 
more property than they have. Is this impossible? 
Not really. Ask the students if they can think of 
situations where someone might receive payment 
for undelivered merchandise. Is this cheating? When 
would it work to someone’s advantage? When not? 
The game should make students think about things 
that can and do happen in the world in which we 
live. 

Inflation/Depression is not intended to be a 
serious mathematical study of economics. 



computer was outputting, got restless. Arranging several 
small chairs in a semi-circle around the video screen, elevated 
slightly above eye-level, cutting down room lighting and ad- 
justing contrast control on the monitor to improve reada- 
bility, solved this problem. 

Because my system’s keyboard is separate from the video 
monitor, a student could operate the computer without 
blocking the others’ view. Perhaps some manufacturers will 
soon offer low-cost big screen monitors for educational use. 

When the class was too large for everyone to gather 
around the computer, I tried another approach. While a few 
students were at the monitor, the rest listened and watched 
as 1 explained the meaning of computer output. 

We did this several times with a simple game, “Lunar 
Lander”. A day before the computer session, the physics 
teacher reviewed with the students the basic concepts of ve- 
locity, gravity, acceleration and free-fall. When the computer 
session started, I divided the class into teams of three. The 
computer displayed the altitude, velocity and quantity of 
fuel aboard a make-believe spaceship heading for the moon. 

I wrote this information on the board so the whole class 
could see and follow the game. 

Usually the game is played with just one person, but we 
decided it should be played by three. After all, a real space- 
craft would have a three-man crew. And this way everyone 
got to sit at the computer at least once during the allotted 



class time. Choose one of the more outgoing students as 
captain and two quieter students as his assistants. 

More often than not there will be “failures”. By carefully 
studying the computer data, the students can see how best 
to land a simulated rocket on the moon. Explaining to the 
rest of the class why the simulation was or was not success- 
ful helps the remaining students to pay attention. 

Upper grade students, already having studied economics 
and current events, understand how inflation or depression 
can come about because of society’s spending and saving 
patterns. The inflation/depression simulation game included 
with this article dramatizes these concepts. 

See Sample Runs 1 and 2. When the computer asks for 
the number of teams and number of years, enter “ 1” for 
each question. Normally, however, we played up to four 
teams and seven years. Few input options keep things 
simple and moving quickly. 

The Program Listing summarizes the game rules in lines 
1100 through 1210. A small computer system lacks the mem- 
ory to contain both the game program and the complete in- 
struction set, while the small video display prevents the 
whole class from reading the rules off the screen. Better to 
have a printed instruction set to hand out to every student. 
(See Box, “How to Play the Game”.) 

Although the program is quite simple it can illustrate 
many real-world events; use your imagination to supply the 
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details that the small computer can not handle because of 
lack of memory. For example, during a depression the com- 
puter displays a negative interest rate. Why? Because the 
government of this microcomputer world is trying to induce 
the population to buy on credit. But you can’t buy on credit 
until you deplete your bank account. Negative interest means 
that not all the loan has to be paid back. Of course, the in- 
terest rate is always subject to change. 

Occasions on which the government has offered to pay 
part of a loan to stimulate a sluggish economy are examples 



of negative interest. Usually some logical explanation for the 
computer output exists. The game demands that students 
pay attention and think about what is happening. 

Whenever a team goes on strike, the computer uses the 
random number generator to simulate the complexity of 
this problem. So the computer cannot explain why the team 
lost so many months of work and got a pay cut or raise. In- 
stead of telling students about the random number generator, 
let them make up their own theories. Let them use their 
minds. □ 



Sample Run Notes and Examples 



To test the program for errors and to demonstrate 
how it works, enter the number “1” when the com- 
puter asks “How many teams?” and “How many 
years?” the output should be the same as in Sample 
Run 1. 

In Sample Run 1 the player enters a value of zero 
in answer to the question “Want to strike?” Next the 
computer asks “How much will you buy?” The player 
entered the value of 1700. The computer then reported 
that the bank account is now at $300. 

Because only one year is being played, the com- 
puter now gives the projected cost-of-living index, re- 
sale index and interest for the next year, then termi- 
nates the game by printing the results after one year. 
Only one player is in the game so there is only one 
final total. 

Notice the value of 2640. How did the computer 
get this value? It added 1700 to 900 and then multi- 
plied by .9, giving 2340. The resale index effectively re- 
duced the value of the goods. Then 2340 plus the 300 
in the bank gives 2640. 

In Sample Run 2 the single player now tries to 
spend more money than he has in the bank. A value of 
2500 is entered in response to the question “How 
much will you buy?” This time the computer zeros 
the bank account and extends $500 of new credit at 
the rate of 5%. At the end of one year the cost-of- 
living has risen to 1.01 — a 1% increase. 

Notice the final value of 2521 .88. Let’s see why 
this year he ended up with less even after spending 
more money. The value of the “Goodies” is found by 



adding 900 to 2500 then multiplying by .9, which 
gives a value of 3060. However, he has to pay back a 
loan of $500 at 5%. Therefore, 500 times 5% plus the 
principal equals 525. 

Wait a minute! He was going to pay off half of this 
amount in one year and the rest later. So the interest 
will have to be recalculated at the new rate for the un- 
paid balance. Now half of 525 plus the new interest 
rate of that amount will give about 275. So the final 
value comes to 3060 - 263 - 275 = 2522. Some values 
are not rounded off by the computer. 

One might conclude it is wise not to buy on credit. 
Not always. It depends on what the other players are 
doing. In Sample Run 3 we have two groups playing 
for two years. The “teachers” decide to buy on credit 
while the “miners” want to go on strike. 

The ledger in the second year indicates that the 
“teachers” have to liquidate some of their “goodies” 
to pay the current year’s debts. They then decide it 
would be unwise to either strike or buy again on credit. 

The “miners” have been playing conservatively. 

Now they decide to strike and sell all their property. 
They receive a raise almost double the cost-of-living 
rate. However, it is the last year of play so the ledger 
for the next year is not shown. 

In the end the “miners” did better than the 
“teachers”. If the game continued, the “teachers” 
might catch up. On some computer systems you can 
extend a game by entering the following: Z = Z + 5: 
GOTO 1300. This line will cause the computer to 
keep on playing for another five years. 



EXAMPLE ONE 



HOW MANY TEAMS (1-4) ? 1 

HOW MANY YEARS (1-7) ? 1 



1978 COST-OF-LIVING! 1 
RESALE! .9 INTEREST! 5 X 

TEACHERS HAVE $ 900 GOODIES 
12 M0. AT $ 500 * $ 6000 

PREVIOUS BANK ACCOUNT $ 0 
LESS LIVING EXPENSES $-4000 

LESS CREDIT PAYMENT $ 0 

LEAVING $ 0 DUE 
BANK ACCOUNT AT $ 2000 

WANT TO STRIKE 1»YES*0=NO ? 0 
HOW MUCH WILL YOU BUY ? 1700 

BANK ACCOUNT AT $ 300 



1979 COST-OF-LIVING! 1 
RESALE! .9 INTEREST! 4.84 X 

AFTER 1 YEARS OF CUPIDITY 

GROUP! TOTAL! 

TEACHERS 2640 

EXAMPLE TWO 



HOW MANY TEAMS (1-4) ? 1 

HOW MANY YEARS (1-7) ? 1 



1978 COST-OF-LIVING! I 
RESALE: .9 INTEREST: 5 % 



TEACHERS HAVE $ 900 GOODIES 
12 M0. AT $ 500 = $ 6000 

PREVIOUS BANK ACCOUNT $ 0 
LESS LIVING EXPENSES $-4000 
LESS CREDIT PAYMENT $ 0 
LEAVING $ 0 DUE 
BANK ACCOUNT AT $ 2000 

WANT TO STRIKE 1=YES,0=NO ? 0 
HOW MUCH WILL YOU BUY ? 2500 
«NEW CREDI T>> $ 500 
INTEREST IS NOW 5 X 



1979 COST-OF-LIVING! 1.01 
RESALE! .9 INTEREST! 5*27 X 

AFTER 1 YEARS OF CUPIDITY 

GROUP: TOTAL! 

TEACHERS 2521-88 
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EXAMPLE THREE 



HOW MANY TEAMS <l-4> ? 2 
HOW MANY’ YEARS Cl-7> ? 2 



1978 COST-OF-LIVING: 1 
RESALE: .9 INTEREST: 5 % 

TEACHERS HAVE $ 900 GOODIES 
12 MO. AT S 500 = $ 6000 

PREVIOUS BANK ACCOUNT S 0 
LESS LIVING EXPENSES $-4000 
LESS CREDIT PAYMENT $ 0 
LEAVING S 0 DUE 
BANK ACCOUNT AT $ 2000 

WANT TO STRIKE 1=YES*0=NO ? 0 
HOW MUCH WILL YOU BUY ? 7500 
«NEW CREDI T>> $ 5500 
INTEREST IS NOV 5 Z 

MINERS HAVE $ 900 GOODIES 
12 MO. AT $ 500 = $ 6000 



PREVIOUS BANK ACCOUNT S 0 
LESS LIVING EXPENSES $-4000 

LESS CREDIT PAYMENT $ 0 

LEAVING $ 0 DUE 
BANK ACCOUNT AT $ 2000 

WANT TO STRIKE 1=YES,0=N3 ? 0 
KOV MUCH WILL YOU BUY ? 2000 
BANK ACCOUNT AT $0 



1979 COST-OF-LIVING: 1.06 

RESALE: .95 INTEREST: 8.01 % 

TEACHERS HAVE $ 7980 GOODIES 
12 MO. AT $ 500 = $ 6000 

PREVIOUS BANK ACCOUNT $ 0 
LESS LIVING EXPENSES $-4240 
LESS CREDIT PAYMENT $-2887*5 
LEAVING $ 3118.5 DUE 
*** OVERDRAWN *** $-1127*5 

TO AVOID JAIL YOU LIQUIDATE 
GOODIES WORTH $ 1127.5 
WANT TO STRIKE 1=YES*0*NO ? 0 
HOW MUCH WILL YOU BUY ? 0 



MINERS HAVE $ 2755 GOODIES 
12 MO. AT $ 500 = $ 6000 

PREVIOUS BANK ACCOUNT $ 0 
LESS LIVING EXPENSES $-4240 

LESS CREDIT PAYMENT $ 0 

LEAVING $ 0 DUE 
BANK ACCOUNT AT $ 1760 

WANT TO STRIKE 1=YES/0=NO ? 1 

HOW MUCH WILL YOU BUY ? -2755 

BANK ACCOUNT AT $ 4515 

YOU LOSE 9 MONTHS OF WORK 
AND YOU GOT A 17.01 Z RAISE ! 



1980 COST-OF-LIVING: 1.02 

RESALE: .92 INTEREST: 6.23 Z 

AFTER 2 YEARS OF CUPIDITY 

GROUP: TOTAL: 

TEACHERS 3092.25 

MINERS 4515 



Program Notes and Listing 



This program has been tested on two different micro- 
computer systems. The program as written works 
in Level 1 of Radio Shack BASIC and all current 
versions of MITS BASIC. Two exceptions are the 
CLS statement in line 1000 and the RND(X) func- 
tion in lines 1410, 1660, 1680 and 1700. The 
proper value for X is given in line 1290. It should be 
zero for Radio Shack and some other versions of 
BASIC. For MITS BASIC it should be one. 

The program uses the TAB function extensively. 

If your computer lacks this feature, substitute com- 
mas or spaces. Don’t omit semi-colons. 

Depending on which version of BASIC you use, 
this program requires from 3300 to 3500 bytes of 
memory. In Radio Shack Level I BASIC it used 
3529 bytes; it will just fit into the minimum TRS-80 
system. If more memory is needed delete lines 
1090 through 1210. 

If not using Radio Shack Level 1 BASIC be sure 
to put this statement in line 1000: DIM A(20). The 
program does not use A(0) so it will work fine in 
Southwest Technical’s BASIC for the 6800. 

Most microcomputer BASICs allow several state- 
ments on a line by using a colon. Some other systems 
require use of a back-slash which is made by shifting 
the letter L. If your computer does not allow multiple 
statements, you must write the program with addi- 
tional lines. All the lines are in tens, so there are 
enough numbers available to write in nine more lines 
after each of the existing lines. 

Usually a statement following IF . . . THEN on the 
same line becomes an extension of the IF . . . THEN 
condition. Notice this in lines 1500, 1670, 1920 and 
2020. If your computer does not allow this you will 
have to write additional IF . . . THEN statements 
after each of these lines. 

Arrays 

Some systems only allow the 26 letters of the alpha- 



bet as variable names. Using arrays allows more va- 
riables but requires Table 1 to make the program un- 
derstandable to others. 

TABLE I 



Teachers 


A(l) 


A(5) 


A(9) 


A(13) 


A(17) 


Miners 


A(2) 


A(6) 


A(10) 


A(14) 


A(18) 


Grocers 


A(3) 


A(7) 


A(1 1) 


A(15) 


A(19) 


Drivers 


A(4) 


A(8) 


A(12) 


A(16) 


A(20) 



Array values are first set in lines 1220 through 
1240. During the game array values are moved to 
single-letter variables in lines 1480-1490. Then 
in lines 1750-1760 they are put back into the array 
Notice that W always indicates which player is now 
playing and locates the exact position in the array. 

VARIABLE NAMES 

B Money in Bank 

C Credit 

G Goodies 

H How much will you buy? 

I Interest. See line 1420 

K Want to strike? 

L Cost-of-living index. See line 1880 
M Months of work 

N Loop counter 

O Oh Oh! depression 

P Percent interest 

Q Quota salary. See line 1410 

R Resale index 

S Salary 

T How many teams? 

U Unpaid debt 

V Variable Variable 

W Which team now playing? 

X RND(X); X = 0; see line 1290 

Y Current year 

Z Last year 
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Outline 

Line 1000 contains the statement CLS for the TRS-80; 
for other computers change line 1000 to: 1000 DIM A 
(20):GO TO 1090. 

Lines 1010, 1030, 1050 and 1070 contain the 
names of the four groups. You may replace these 
with names up to nine letters long. Don’t forget the 

Lines 1090 through 12 10 contain brief instruc- 
tions. If you need more memory in your computer 
then these lines may be omitted. 

After setting the array and asking for number of 
teams and years the main program begins in line 
1300. At the end of each year the program goes back 
to this line to calculate cost-of-living and other values. 

Lines 1360 and 1370 warn of a bad depression. 

In case of high inflation a message is printed in lines 
1390 and 1400. Line 1410 modifies the program, 
simulating an attempt by the powers that be to 



introduce new social programs, if things are really bad. 

The program will loop around from line 1470 
through 1760 for as many times as there are num- 
bers of teams playing. 

At the end of the given number of years the 
program goes to line 1770. Here the computer 
prints the final result for each team. 

Line 1870 is, of course, where the play ends. Pro- 
gram lines below this point are subroutines. Line 
1880 computes cost-of-living index. Line 1900 sub- 
tracts a credit payment from bank account. Line 
1910 subtracts living expenses from bank account. 
Lines 1940 through 2010 are used whenever there 
is not enough in the bank to pay current debts. 

Lines 2020 through 2050 are used whenever a team 
buys a property. A negative number for the value of 
H will cause property to be sold and the money put 
into the bank. 



1000 CLS : GO TO 1090 
1010 PRINT"TEACHERS"; 

1020 RETURN 

1030 print m miners"; 

1040 RETURN 

1050 PRI NT"GR0 CERS**; 

1060 RETURN 

1070 PRINT"DRI7ERS"; 

1080 RETURN 

1090 PRINT" CUPIDITY !" 

1100 PRINT"TH£ LEDGER REPRESENTS THE" 

1110 PRINT"A7ERAGE INDIVIDUAL OF EACH" 

1120 PRINT"GROUP. THEY MAY GO ON STRIKE" 

1130 PRINT"BUT CREDIT IS ALWAYS GOOD." 

1140 PRI NT "HO WE VER/ THEY MUST PAY BACK” 

1150 PRINT"HALF WITH INTEREST NEXT YEAR." 

1160 PRINT"N0 INTEREST ON BANK ACCOUNT." 

1170 PRINT"THEY MAY OVERDRAW AND SELL" 

1180 PRI NT "PROPERTY AND GO BANKRUPT !" 

1190 PRINT"G03DI ES ARE THE CURRENT RESALE" 

1200 PRI NT"VALUE OF THEIR MATERIAL GOODS." 

1210 PRI NT"GAME END TOTALS CASH & GOODS." 

1220 Q=500 l FOR N= 1 TO 4 
1230 ACN)=0:ACN+4)=0:ACN>8)*2*Q 
1240 ACN+12)*12:ACN+1 6) *Q:N£XT N 
1250 PRINT"H0W MANY TEAMS Cl-4) "; 

1260 INPUT T: IF T>4 THEN GOTO 1250 
1270 PRINT"H0 W MANY YEARS (1-7) "; 

1230 INPUT YsIF Y>7 THEN GOTO 1270 
1290 Z*1978+Y:Y=1977:U=0: X=0 

1300 W*0: REMARK *** START NEW YEAR HERE *** 

1310 Y*Y+ l : I F Y = Z + 1 THEN GOTO 1770 

1320 B 3 0:C»U:M*0:S*0:REM U IS UNPAID DEBT 

1330 FOR N* 1 TO 4:B*B+ACN) :C a C+ACN*4) 

1340 M*M+ACN+12) s S*S+ACN+ 1 6) s NEXT N 

1350 PRINTjGOSUB 1880:O«0:IF L>.5 THEN GOTO 1380 

1360 PRINT"DUE TO THE DEPRESSION THIS YEAR" 

1370 PRINT"MANY WORKERS WILL BE LAID 0FF.":0*1 

1380 IF L<2 THEN GOTO 1420 

1390 PRINT"DUE TO RISING INFLATION NEW" 

1400 PRI NT" SOCIAL PROGRAMS ARE INTRODUCED." 

1410 Q* Q* ( RND< X) ♦ 1 ) : GO SUB 1880 

1420 I».55*L/2:P*100*CI-1) :R=.9*L 

1430 V* I s GO SUB 1890:1 S V: V=L: GOSUB 1890:L=V 

1440 V=P : GO SUB 1890 : P=V: V=*R: GOSUB 1890:R*V 

1450 PRINTiPRINT Y; " CO ST-OF-LI VI MG : "; L 

1460 print"resale:";r;" interest* ";p;”%" 

1470 V*W+ 1 : I F W>T THEN GOTO 1300 
1480 B*ACW) :C*ACW+4) :G=*ACW*8) 

1490 M*A(W+12):S=A(W+16) 

1500 IF Y=Z THEN G=G*R:G0SUB 1900:GOTO 1750 
1510 PRINT: FOR N«0 TO 2000:NEXT N : REM TIMER 
1520 IF W-l THEN GOSUB 1010 



1530 IF W=2 THEN GOSUB 1030 
1540 IF W-3 THEN GOSUB 1050 
1550 IF W s 4 THEN GOSUB 1070 

1560 G=G*R: PRI NT TAB( 1 0 ) ; "HAVE $"; G; "GOODI ES" 

1570 print m;"mo. at $"; s; tabc 22 ) ; "$"; s*m 

1530 PRINT"PREVI 0US BANK ACCOUNT"; TABC 22) ; "S"; B 
1590 PRI NT"LESS LIVING EXPENSES"; TABC 22) ; 

1600 PRINT "S"; -4000*L 

1610 PRINT"LESS CREDIT PAYMENT"; TABC 22) ; 

1620 PRI NT"S"; -C/2 : GO SUB 1900 

1630 PRI NT"LEAVI NG $"; C; "DUE" : GOSUB 1920 

1640 PRI NT"WANT TO STRIKE l=YES/0=NO "; : INPUT K 

1650 PRI NT"H0 W MUCH WILL YOU BUY "; : INPUT H 

1660 GOSUB 20 1 0 : 1 F RNDCXXO/2 THEN GOTO 1630 

1670 IF K 3 0 THEN M*12:G0T0 1750 

1680 V=INTC 1 2*RNDC X)):M*12-V 

1690 PRI NT"Y0U L0 SE"; V; "MONTHS OF WORK" 

1700 V»P*INTC30*RNDCX)-15) 

1710 PRI NT"AND YOU ";:IF V>0 THEN GOTO 1730 
1720 PRINT"GET A ";V;"X PAY CUT": GOTO 1740 
1730 PRINT"G0T A ";V;"X RAISE !" 

1740 S 3 S* C 1+V/ 100) 

1750 ACW) 3 B:ACW+4)*C:ACW+8) 3 G 
1760 AC W* 1 2) =M :ACW+16)“S:G0T0 1470 
1770 PRI NT : REMARK **★ END OF GAME *** 

1780 PRINT"AFTER";Z- 1978; "YEARS OF CUPIDITY" 

1790 PRINT :PRINT"GROUP:"/ "TOTAL:": PRI NT 
1800 GOSUB 1010: PRINT" "/AC 1)-AC5)+AC9) 

1810 IF T* 1 THEN GOTO 1870 

1820 GOSUB 1030: PRINT" "/ AC 2) -AC 6) +AC 10) 

1830 IF T-2 THEN GOTO 1870 

1840 GOSUB 1050 : PRI NT" "/ AC 3) -AC 7) +AC 1 1 ) 

1850 IF T=3 THEN GOTO 1870 

1860 GOSUB 1070: PRINT" "/ AC 4) -AC 8 ) ♦AC 12) 

1870 END 

1880 L 3 CS*M-B+C)/C4*Q*M) : RETURN 
1390 V*I NTC 1 00*V* • 5) / 100: RETURN 
1900 B=B-C/2 : C=* I *C/ 2 : RETURN 
1910 B*B+S*M-4000*L: RETURN 

1920 GOSUB 19 1 0 : I F B<0 THEN B=-B:G0T0 1940 
1930 GOTO 2050 

1940 PRINT"*** OVERDRAWN ***"; TABC 22) ; -B 
1950 PRI NT”T0 AVOID JAIL YOU LIQUIDATE" 

1960 IF G>B THEN GOTO 2000 

1970 C=C-G : G=0 : PRI NT" ALL OF YOUR GOODIES" 

1980 B=0 : PRINT"BANKRUPTCY -LAWYER FEE $";L*100 
1990 U»U*C:C»L* 100: RETURN 

2000 PRI NT"G00DI ES WORTH S"; B: G*G-B: B»0 : RETURN 
2010 IF H»0 THEN RETURN 

2020 G=G+H:IF B>=H THEN B=B-H:GOTO 2050 
2030 C*C+H-B:B*0:PRINT"<<NEW CREDIT>> $";C 
2040 C*I *C : PRI NT "INTEREST IS NOW"; P; "X": RETURN 
2050 PRI NT"BANK ACCOUNT AT"; TABC 22) ; "S"; B: RETURN 
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PERSONAL 

COMPUTING 

EXPOSITION 



Merchandise Mart’s 

EXPOCENTER 

Chicago 



October 
5 - 8, 1978 



It’s the Midwest’s FIRST and Only Complete Look in 1978 
at the Latest Technology Advances for Business, 
Professional and Home Use 



See ready-to-use personal computers costing little more 
than a portable TV set. 

Learn how your typewriter-sized computer can tie into 
systems costing millions of dollars in a continuous pro- 
gram of lectures and seminars for everyone — beginning 
or advanced. 

Try your hand at computer games, business and home 
record keeping, music synthesis and learning programs. 

Easy Access to Chicago’s close-in EXPOCENTER from ex- 
pressways and from all public transportation. 



Over 150 Displays with FREE 
Mini-Clinics Throughout the Show 



Save $3 on Admission with SHOW DISCOUNT COUPONS 
by returning the form below or by visiting one of these 
Midwest computer dealers: 



Altair Computer Center 
Appleton, Wl 
Computer Workshop 
Kansas City, MO 
Computers Unlimited 
Indianapolis, IN 
Computer Workshop 
of K.C. 

Kansas City, MO 
Data Domain 
Fort Wayne, IN 
Bits and Bytes 
Computer Store 
Posen, IL 
The Data Domain 
Bloomington, IN 



The Data Group Inc. 
Indianapolis, IN 
The General Computer 
Store 
Troy, Ml 
Data-Tronics 
Hamilton, OH 
Data Domain 
Lafayette. IN 
Chicago Computer Store 
Inc. 

Park Ridge, IL 
Chicago Computer Store 
Chicago, IL 
Altair Computer Center 
Peoria, IL 



Champaign Computer Co. 
Mahomet, IL 

Quantum Computer Works 
Hammond, IN 
Altair Computer Center 
Dayton, OH 

The Madison Computer 
Store 

Madison, Wl 
21st Century Shop 
Cincinnati, OH 
Micro Bus Inc. 

Cedar Rapids, IA 
Milwaukee Computer Store 
Milwaukee, Wl 



Daily Door Prize Drawings plus 
Grand Prize of a PERSONAL COMPUTER 



Thursday, 

Friday, 

Saturday, 

Sunday, 



Exhibition Hours: 

October 5 10:00 a.m. -6:00 p.m. 

October 6 10:00 a.m. - 8:00 p.m. 

October 7 10:00 a.m. -8:00 p.m. 

October 8 12 Noon - 6:00 p.m. 



“Midwest Personal Computing Expo” 

c/o Industrial and Scientific Conference 
(scm Management, Inc. 

222 W. Adams St., Chicago, IL 60606 



rmiEST 

PERSONAL 

COMPUTING 

EXPOSITION 




Name 



Address 



Sponsored by 

PERSONAL COMPUTING MAGAZINE 



City/State 

Occupation: 



iZiel 
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and M Teach You Anything 



BY SONDRA AND STEVEN POLLINI 



Consider the following imaginary, but 
possible, scenario: 

In an elementary school, the children 
attending class that day in Room 5 wel- 
come a new classmate. Despite his strange 
appearance, he exerts a mysterious pull 
on the children. His nickname is Aslan, 
his popularity immediate. Eager to 
play the games he knows, the students 
are also anxious to spend time alone 
with him, going over their lessons. His 
knowledge seems like an endless pool, 
but his way of conveying that know- 
ledge has a gentleness about it. 

Why does Aslan’s uniqueness so pro- 
foundly affect the children? His back- 
ground is one of extensive research 
and development. He was created from 
an idea and composed, not of flesh and 
blood, but of electronic components. 
Aslan is an Altair microcomputer sys- 
tem, but to the children he is a friend. 

Around Aslan was built an extensive 
individual learning experience for each 
child in that room. Lesson presenta- 
tions take the learning styles of most 
children into account. Aslan was pro- 
grammed so that his techniques are 
gentle but effective, and at times even 
humorous. In other words, program- 
ming Aslan with a “personality” turned 
the dehumanizing computer which we 
feared into an invaluable teaching aide. 

A computer, an invaluable teach- 
ing aide? Yes. Students in a classroom 
are all individuals, with more differen- 
ces than even the most competent 
teacher can optimally plan for. Some 
students learn quickly, others more 



slowly, and all have different prefer- 
ences for subject matter. A computer 
system adjusts to the needs of the pu- 
pils, rather than molding them to the 
system. 

When the computer is up and run- 
ning, teachers will be freed from the 
task of merely dispensing subject 
material to the children. Teachers can 
then devote their time to stimulating 
creativity, developing the early seeds 
of talent, challenging children to go 
beyond their limits, working with child- 
ren on emotional difficulties or work- 



ing in small groups to develop verbal 
and social abilities. Thus utilization of 
Computer Assisted Instruction (CAI) 
will enable teachers to meet the total 
needs of individual students, not just 
their intellectual needs. 

Here is a program I developed for a 
group of children who might require 
token reinforcement as well as positive 
“verbal” reinforcement. (In a token re- 
inforcement program students earn to- 
kens, in the form of poker chips, points 
or stars, which they can later exchange 
for objects, or privileges. Your pay- 



Table 1 Operant Conditioning 


Computer presents preceding 
Stimulus (Signal) 


Child Responds 


Computer Presents following 
Stimulus (Reinforcement) 


Computer presents the follow- 
ing configuration, and asks, 
“Which line has more Xs?” 

1) X XXX 

2) XXXX 


“Number 1.” 


Computer responds, “No, they both 
have the same amount. Let’s 
count each line together. 

1) X XXX 

One Two Three Four 

2) X X X X Four 
One Three 

Two 

“How about if we try another one?” 


Computer presents the follow- 
ing configuration, and asks, 
“Which line has more stars?” 

* * * * 

2) * * * * 


“They both have 
the same amount.” 


Computer responds, “Yes, they do 
have the same amount! Very 
Good!! I think you’ve got it 
Johnny!!!” 


You can use the principles of operant conditioning when writing CAI programs. 
The computer presents a stimulus and then interprets the child’s response. Feed- 
back for both correct and incorrect answers should reinforce the desired behavior — 
that is, encourage the child to learn. For example, the computer could play a game 
with the child after the child answers say, 10 questions correctly. 
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Sample Run 

LESSON ONE OF THE WORLDS BEYOND OUR WORLD 



Program Notes 

Let’s take a look at a CAI pro- 
gram set up for students in our 
hypothetical educably mentally 
retarded class. This student’s 
name is Shawna, and the subject 
is science. For her behavior 
throughout the day she earns and 
loses tokens which can be ex- 
changed for activity privileges (a 
form of secondary reinforce- 
ment). To make her time spent 
with Aslan optimally reinforcing, 
she can only earn tokens, not lose 
them. For completing the follow- 
ing program, Shawna could earn 
3 bonus points. Within the pro- 
gram she can earn anywhere from 
0-10 points. 

Some of the information in 
this program was taken from The 
How and Why Wonder Book of 
Astronomy by Robert Scharff, 
Grosset and Dunlap, 51 Madison 
Ave., New York, NY 10010. Al- 
though this particular book is out 
of print, the publishers offer 14 
other titles in the same series, in- 
cluding The How and Why Won- 
der Book of Inventions , of Be- 
ginning Science , of Butterflies, of 
Birds , of Flight, of the Human 
Body and of North American In- 
dians. Books such as these serve 
as excellent source material when 
preparing CAI programs for young 
children. 



0 KAY* AND WHAT MIGHT BE THE NAME OF THE PERSON WHICH IS 
TICKLING MY KEYS NOW? 

? SHAWNA 

OKAY SHAWNA* LET’S SEE IF WE CAN’T LEARN ABOUT 
OUR SOLAR SYSTEM. 

THE PLANET OF WHICH WE ARE MOST FAMILIAR IS THE EARTH. THIS 
IS ONLY ONE OF THE NINE MAJOR PLANETS WHICH REVOLVE AROUND 
OUR SUN. 



WHAT IS 


THE NAME 


OF THE 


PLANET 


UPON 


WHICH WE 


LIVE? 






? EARTH 


* * * * 


* 


♦ 


* * * 


* 


* * 


* 


* * 


* * * 


i • 


* 


* * 


* 


♦ 


* 


♦ 


* 


* 


♦ 


! ! 


* 


* * 


* 


* 


* 


★ 


* 


♦ 


* 


! ! 


★ * * 


* * * 


* 


* * 


♦ 


* 


* 


* 


* 


i i 


* * 


♦ 


* 


* 


* 


* 


* 


* 


♦ 




* * 


* 


♦ 


* 


* 


* * 


* * * 




* 


i t 



*** YOU GOT IT *** 



HOW MANY MAJOR PLANETS ARE THERE WHICH REVOLVE AROUND OUR 
S UN? 

? NINE 

CORRECT!!! SEE SHAWNA* LEARNING CAN ACTUALLY 
B E FUN ! ! 

NOW IN ADDITION TO THOSE NINE MAJOR PLANETS* THERE ARE ALSO 
ABOUT 100*000 PLANETOIDS. THESE ARE ALSO CALLED MINOR 
PLANETS OR ASTEROIDS. THE MAIN DIFFERENCE IS IN THEIR SIZE. 
THE LARGEST OF THESE IS ABOUT THE SIZE OF OUR STATE OF 
TEXAS* HOWEVER MOST OF THEM ARE NO LARGER THAN A FEW MILES 
ACROSS. 

WHICH ONE OF THE FOLLOWING IS NOT A NAME FOR THE MINOR 
PLANETS? 

A) PLANETOIDS 

B) ASTEROIDS 

C) SATELLITES 

? B 

SHAWNA I KNOW THAT ASTEROIDS IS A DIFFICULT WORD TO 
REMEMBER* BUT MAYBE IF YOU USE IT WHEN YOU SPEAK WITH YOUR 
FRIENDS* A FEW TIMES* THAT WILL HELP YOU. LET'S TRY THAT 
QUESTION AGAIN. 



WHICH ONE OF THE FOLLOWING IS NOT A NAME FOR THE MINOR 
PLANETS? 



A) PLANETOIDS 

B) ASTEROIDS 

C) SATELLITES 



? C 



FANTASTIC! ! ! THAT CORRECT ANSWER 

JUST EARNED YOU (3) BONUS POINTS!! 



BEFORE WE GO ANY FURTHER* LET’S REVIEW WHAT WE HAVE LEARNED 
SO FAR. 



THE PLANET UPON WHICH WE LIVE* EARTH* IS ONLY ONE OF NINE 
PLANETS WHICH REVOLVE AROUND OUR SUN. IN ADDITION TO 
THESE NINE PLANETS* THERE ARE ALSO VERY SMALL BODIES 
CALLED PLANETOIDS* MINOR PLANETS* OR ASTEROIDS. MOST OF 
THE MINOR PLANETS ARE ONLY A FEW MILES ACROSS* 

IF YOU HAVE ANY QUESTIONS ON THE MATERIAL COVERED SO FAR* 
EITHER WRITE THEM DOWN OR ASK ONE OF THE AIDES TO HELP YOU* 

ARE YOU READY TO GO ON SHAWNA? 

? YES 
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WE HAVE LEARNED THAT THERE ARE NINE PLANETS WHICH REVOLVE 
AROUND OUR SUN. WOULD YOU LIKE TO TAKE A FEW MINUTES AND 
LEARN A LITTLE BIT ABOUT ONE OF THEM CALLED JUPITER? 

? YES 



TERRIFIC SHAVNAM IT MAKES ME HAPPY TO SEE THAT YOU ARE 
INTERESTED IN THIS SCIENCE LESSON! 

JUPITER IS THE LARGEST OF ALL THE PLANETS/ HOWEVER SHE HAS 
THE SHORTEST ’DAY*. IF WE MEASURE IT BY EARTH TIME/ 
JUPITER'S DAY WOULD LAST ONLY 9 HOURS AND 55 MINUTES!! 

THINK ABOUT THAT SHAWNA ! WOULD YOU LIKE TO HAVE A DAY LAST 
ONLY 10 HOURS INSTEAD OF 24? 

? NO 

WHY DON’T YOU WRITE A SHORT STORY ABOUT HOW YOUR LIFE WOULD 
BE DIFFERENT IF THE DAY ONLY LASTED 10 HOURS. WHEN YOU 
FINISH IT/ PERHAPS YOU WOULD LIKE TO READ IT TO MISS COLE 
OR TO SOME OF YOUR FRIENDS. 

AS WE READ EARLIER/ JUPITER IS THE LARGEST PLANET. TO 
COMPARE HER TO OUR PLANET/ EARTH/ SHE WOULD BE ABOUT 
ELEVEN TIMES GREATER IN SIZE!! AND LISTEN TO THIS.... 
INSTEAD OF JUST HAVING ONE MOON/ SHE HAS THIRTEEN!!! 

I F YOU COULD CHOOSE/ HOW MANY MOONS WOULD YOU WANT? 

? 5 OR 6 

THIS IS THE END OF THIS LESSON/ BUT LET'S REVIEW WHAT WE 
HAVE LEARNED ABOUT THE PLANET JUPITER. 

JUPITER IS THE LARGEST OF THE NINE PLANETS WHICH 

REVOLVE AROUND OUR SUN. 

HAS A DAY WHICH ONLY LASTS 9 HOURS AND 55 
MINUTES. 

HAS THIRTEEN MOONS* 

IS ABOUT ELEVEN TIMES AS LARGE AS THE EARTH. 

TERRIFIC SHAWNA. YOU COMPLETED THE ENTIRE 
L ESSON! ! ! 

YOU EARNED 10 TOKENS TODAY! BEFORE YOU 

CLEAR THE SCREEN/ MAKE SURE YOU ASK ONE OF THE AIDES TO 

HELP YOU RECORD YOUR TOKENS. TALK TO YOU LATER. 

S IGNING OFF ASLAN. 



Program Listing 



10 REM 
20 REM 
30 REM 
40 X*0 
90 GOTO 1 
100 PRINT 
110 RETUR 
120 PRINT 
130 GOSUB 
140 PRINT 
150 PRINT 
160 GOSUB 
170 REM 
180 REM 
190 REM 
200 REM 
210 INPUT 
220 GOSUB 
230 PRINT 
240 PRINT 
250 GOSUB 
260 PRINT 
270 PRINT 
280 PRINT 
290 GOSUB 
300 REM 
310 REM 
320 REM 
330 PRINT 
340 GOSUB 
350 REM 



X COUNTS THE STUDENT'S CORRECT RESPONSES 



20 

.•PRINT: PRINT 
N 

" LESSON ONE OF THE WORLDS BEYOND OUR WORLD" 

100 

"OKAY, AND WHAT MIGHT BE THE NAME OF THE PERSON WHICH IS" 
"TICKLING MY KEYS NOW?" 

100 

Z$ IS THE VARIABLE NAME FOR THE STUDENT'S NAME. THE STUDENT 
WILL BE REFERRED TO BY HIS OR HER NAME THROUGHOUT THE LESSON. 

Z$ 

100 

"OKAY "; Z $ ; ", LET'S SEE IF WE CAN'T LEARN ABOUT" 

"OUR SOLAR SYSTEM." . 

100 

" THE PLANET OF WHICH WE ARE MOST FAMILIAR IS THE EARTH. THIS 
"IS ONLY ONE OF THE NINE MAJOR PLANETS WHICH REVOLVE AROUND" 
"OUR SUN." 

100 

ASK THE QUESTION. . . 

"WHAT IS THE NAME OF THE PLANET UPON WHICH WE LIVE?" 

100 



check is a good example of token rein- 
forcement.) 

Do not let the program’s specifics 
dampen the potential use of a micro- 
computer system in your classroom or 
home. This is only a single example; 
the potential for this system is limited 
only by your imagination and the soft- 
ware programs you build. 

Controlling both the stimulus which 
precedes the response and also that 
which follows facilitates learning. Be- 
ing able to ask the same question in 
many different ways is essential. All 
children do not have the same learning 
style. Some need visual as well as writ- 
ten stimuli; others need concrete ob- 
jects to be introduced before they can 
conceptualize what is being presented. 
Know a child’s learning style to best 
prepare materials through which he will 
be taught. Alternative presentations 
should be available in computer pro- 
grams so that every child is given sever- 
al opportunities for success. 

The consequence to the child’s re- 
sponse, or the immediate reinforcement, 
should also be carefully programmed. 
The poor student encounters enough 
negativity when he fails in school. His 
experience with computerized instruc- 
tion should be positive. Here is a chance 
for any student to feel free to express 
himself when working with the com- 
puter. No matter how many times he 
misses a question, the computer will 
not scoff at him nor will he be humil- 
iated in front of his peers. Computer- 
ized instruction can be a source of good 
feelings for the child, positive immedi- 
ate reinforcement and a channel 
through which the child can obtain sec- 
ondary reinforcers, such as certain priv- 
ileges. 

Based upon the model introduced by 
B.F. Skinner for programmed instruc- 
tion, computerized learning is a sim- 
ple step-by-step procedure giving the 
child a near optimal chance for imme- 
diate reinforcement. The student gets 
just enough information at each step to 
minimize the chance of an incorrect an- 
swer. The method insures the child’s 
active participation, presents material 
at the student’s own pace and style and 
allows for both immediate and latent 
reinforcement. 

Though based on Skinner’s model, 
CAI has many definite advantages. When 
a child works with a computer, the 
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learning situation is far more interactive. 
The computer can be made to actually 
converse with the student. 

A CAI program can keep track of 
the student’s progress, pinpoint prob- 
lem areas, and allow the child to 
branch — to go into more depth on a 
particular subject. 

Branching can also be applied to 
reinforcing or pleasurable routines 
once a student attains a particular 
number of correct answers, perhaps 
with a routine which plays a game 
such as Hangman (which could also 
teach spelling) or Cubic (a three-di- 
mensional tic-tac-toe, which could 
stimulate new thinking strategies or 
methods). 

It won’t be long before joysticks and 
TV ping-pong games are standard items 
on personal computers. When this hap- 
pens even more possibilities arise for 
stimulating new interest in computer 
lessons, especially for children who are 
hard to reach with conventional teach- 
ing methods. 

Keep in mind that basic educational 
and psychological principles lie behind 
the strategies used in writing CAI pro- 
grams. Take a look at the sample pro- 
gram run and listing. Addressing the 
student by name in the lesson main- 
tains his attention. Also, different words 
are used for reinforcing a correct answer, 
while different methods of presentation 
are used when an incorrect answer is 
typed in. When asking for an answer, 
the computer tests free recall by having 
the student type in a word or number. 
Multiple-choice questions help the stu- 
dent discriminate between the correct 
answer and other suggested answers 
which are possibly close in meaning or 
content. 

Notice also that a counter, “X”, is 
initialized (set to zero) at the beginning 
of the program to keep track of the stu- 
dent’s correct answers. No penalizing or 
taking away of points results from in- 
correct responses; the program contin- 
ues to provide the child with cues or 
hints until he responds with the correct 
answer. □ 



GET THE ANSWER. 



IS IT CORRECT 
REINFORCEMENT . 



IF SO, COUNT CORRECT ANSWER AND OUTPUT 



LET'S" 



360 REM 
370 REM 
380 INPUT A $ 

390 GOSUB 100 
400 REM 
410 REM 
420 REM 
430 REM 

440 IF A $ * "EARTH" THEN GOTO 480 

450 PRINT "COME ON "; Z $ ; ", THAT WAS AN EASY ONE. 

460 PRINT "READ THAT PARAGRAPH AGAIN!" 

470 GOTO 250 

480 X=X + 1 : GOS UB 1950 

490 GOSUB 100 

500 PRINT "HOW MANY MAJOR PLANETS ARE THERE WHICH REVOLVE AROUND OUR" 

510 PRINT "SUN?" 

520 GOSUB 100 

530 INPUT A$ 

540 IF A$ ="9 " THEN GOTO 880 

550 IF A$-"NINE" THEN GOTO 880 

560 PRINT "MAYBE IF WE TRY THAT QUESTION IN A DIFFERENT WAY, IT MIGHT" 
570 PRINT "BE EASIER." 

580 GOSUB 100 

590 PRINT "WHICH ONE OF THE FOLLOWING REPRESENTS THE NUMBER OF PLANETS" 
600 PRINT "WHICH REVOLVE AROUND OUR SUN?" 

610 PRINT " A) EARTH IS THE ONLY PLANET WHICH REVOLVES 

620 PRINT " AROUND THE SUN." 

630 PRINT " B) NINE" 

640 PRINT " C) TWENTY-FOUR" 

650 GOSUB 100 

660 INPUT A $ 

670 GOSUB 100 

680 IF A$="B" THEN GOTO 880 

690 PRINT "LET'S READ THAT PARAGRAPH OVER AGAIN AND SEE IF WE CAN'T" 

700 PRINT "FIND THAT ANSWER." 

710 GOSUB 100 

720 PRINT "THE PLANET OF WHICH WE ARE MOST FAMILIAR IS THE EARTH. THIS 
730 PRINT "IS ONLY ONE OF THE NINE MAJOR PLANETS WHICH REVOLVE AROUND" 
740 PRINT "OUR SUN." 

750 GOSUB 100 

760 PRINT "NOW IF WE READ THIS PARAGRAPH CAREFULLY, "; Z$ 

770 PRINT "WE CAN SEE THAT THERE ARE ( ) PLANETS WHICH REVOLVE" 

780 PRINT "AROUND OUR SUN." 

790 GOSUB 100 
800 INPUT A$ 

810 GOSUB 100 

820 IF A$ ="NINE" THEN GOTO 880 
830 IF A$ =" 9 " THEN GOTO 880 

840 PRINT "NOT QUITE "; Z$; " THERE ARE NINE PLANETS WHICH REVOLVE AROU 
850 PRINT "OUR SUN. REPEAT THAT NUMBER SO THAT YOU WILL REMEMBER IT." 
860 PRINT " NINE! 11!" 

870 GOTO 900 

880 PRINT "CORRECT!!! YOU'RE DOING PRETTY GOOD, "; Z$ 

890 PRINT "BE FUN!!":X=X4l 
900 PRINT 

910 PRINT "NOW IN ADDITION TO THOSE NINE MAJOR PLANETS, THERE ARE ALSO" 
920 PRINT "ABOUT 100,000 PLANETOIDS. THESE ARE ALSO CALLED MINOR " 

930 PRINT "PLANETS OR ASTEROIDS. THE MAIN DIFFERENCE IS IN THEIR SIZE. 
940 PRINT "THE LARGEST OF THESE IS ABOUT THE SIZE OF OUR STATE OF " 

950 PRINT "TEXAS, HOWEVER MOST OF THEM ARE NO LARGER THAN A FEW MILES " 
960 PRINT "ACROSS." 

970 COSUB 100 

980 PRINT "WHICH ONE OF THE FOLLOWING IS NOT A NAME FOR THE MINOR" 

990 PRINT "PLANETS? (ANSWER WITH THE LETTER OF THE RIGHT ANSWER)" 

1000 GOSUB 100 

1010 PRINT " A) 

1020 PRINT " B) 

1030 PRINT " C) 

1040 GOSUB 100 

1050 INPUT A$ 

1060 GOSUB 100 

1070 IF A$="C" THEN PRINT "FANTASTIC! ! ! THAT CORRECT ANSWER" 

1080 IF A$«"C" THEN PRINT "JUST EARNED YOU (3) BONUS PO INTS ! ! " : GOTO 1250 

1090 IF A$ =" A" THEN GOTO 1150 

1100 PRINT Z $ ; " I KNOW THAT ASTEROIDS IS A DIFFICULT WORD TO" 

1110 PRINT "REMEMBER, BUT MAYBE IF YOU USE IT WHEN YOU SPEAK WITH YOUR" 
1120 PRINT "FRIENDS, A FEW TIMES, THAT WILL HELP YOU. LET'S TRY THAT" 
1130 PRINT "QUESTION AGAIN." 

1140 GOTO 970 
1150 PRINT 

1160 PRINT "LOOK AT THE WOBD 'PLANETOIDS' VERY CLOSELY. LET'S BREAK IT" 

1170 PRINT "UP INTO TWO SEGMENTS OF THE WORD. WE WOULD THEN HAVE" 

1180 PRINT 

PLANET OIDS" 



PLANETOIDS" 

ASTEROIDS" 

SATELLITES" 



1190 PRINT 
1200 PRINT 
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1210 

1220 

1230 

1240 

1250 

1260 

1270 

1280 

1290 

1300 

1310 

1320 

1330 

1340 

1350 

1 360 

1370 

1380 

1390 

1400 

1410 

1420 

1430 

1440 

1450 

1460 

1470 

1480 

1490 

1500 

1510 

1520 

1530 

1540 

1550 

1560 

1570 

1580 

1590 

1600 

1610 

1620 

1630 

1640 

1650 

1660 

1670 

1680 

1690 

1 700 

1710 

1720 

1730 

1740 

1750 

1 760 

1770 

1780 

1790 

1800 

1810 

1820 

1830 

1840 

1850 

1860 

1870 

1880 

1890 

1900 

1910 

1920 

1930 

1940 

1950 

1960 

1970 

1980 

1990 

2000 

2010 

2020 

2030 



' ! WOULD YOU LIKE TO HAVE A DAY LAST 



PRINT " THE FIRST SEGMENT OF THAT WORD IS PLANET. REMEMBER THAT” 
PRINT " WHEN WE GO BACK TO THE QUESTION. NOW LET'S TRY IT AGAIN " 
PRINT " ";Z$ 

GOTO 970 
X=X+3 : GOSUB 100 

PRINT" BEFORE WE GO ANY FURTHER, LET'S REVIEW WHAT WE HAVE LEARNED" 
PRINT" SO FAR." 

GOSUB 100 

PRINT" THE PLANET UPON WHICH WE LIVE, EARTH, IS ONLY ONE OF NINE" 
PRINT" PLANETS WHICH REVOLVE AROUND OUR SUN. IN ADDITION TO " 
PRINT" THESE NINE PLANETS, THERE ARE ALSO VERY SMALL BODIES " 
PRINT" CALLED PLANETOIDS, MINOR PLANETS, OR ASTEROIDS. MOST OF " 
PRINT" THE MINOR PLANETS ARE ONLY A FEW MILES ACROSS." 

GOSUB 100 

PRINT" IF YOU HAVE ANY QUESTIONS ON THE MATERIAL COVERED SO FAR," 
PRINT "EITHER WRITE THEM DOWN OR ASK ONE OF THE AIDES TO HELP YOU. 
GOSUB 100 

PRINT "ARE YOU READY TO GO ON "; Z$; "?" 

INPUT A$ 

IF A$="NO" THEN GOTO 1890 
GOSUB iOO:GOSUB IOOjGOSUB 100 

PRINT " WE HAVE LEARNED THAT THERE ARE NINE PLANETS WHICH REVOLVE" 
PRINT " AROUND OUR SUN. WOULD YOU LIKE TO TAKE A FEW MINUTES AND" 
PRINT " LEARN A LITTLE BIT ABOUT ONE OF THEM CALLED JUPITER?" 

GOSUB 100 
INPUT A$ 

IF A$ = "NO" THEN GOTO 1890 
GOSUB 100 

PRINT "TERRIFIC "; Z$; "!! IT MAKES ME HAPPY TO SEE THAT YOU ARE" 
PRINT "INTERESTED IN THIS SCIENCE LESSON !": X=X+ 3 
GOSUB 100 

PRINT "JUPITER IS THE LARGEST OF ALL THE PLANETS, HOWEVER SHE HAS" 
PRINT "THE SHORTEST 'DAY'. IF WE MEASURE IT BY EARTH TIME, " 

PRINT "JUPITER'S DAY WOULD LAST ONLY 9 HOURS AND 55 MINUTES!!" 

GOSUB 100 

PRINT "THINK ABOUT THAT "; Z$; 

PRINT "ONLY 10 HOURS INSTEAD OF 24?" 

GOSUB 100 
INPUT A$ 

GOSUB 100 

PRINT "WHY DON'T YOU WRITE A SHORT STORY ABOUT HOW YOUR LIFE WOULD 
PRINT "BE DIFFERENT IF THE DAY ONLY LASTED 10 HOURS. WHEN YOU" 
PRINT "FINISH IT, PERHAPS YOU WOULD LIKE TO READ IT TO MISS COLE " 
PRINT "OR TO SOME OF YOUR FRIENDS." 

GOSUB 100 

PRINT "AS WE READ EARLIER, JUPITER IS THE LARGEST PLANET. TO" 

PRINT "COMPARE HER TO OUR PLANET, EARTH, SHE WOULD BE ABOUT" 

PRINT "ELEVEN TIMES GREATER IN SIZE!! AND LISTEN TO THIS...." 

PRINT "INSTEAD OF JUST HAVING ONE MOON, SHE HAS THIRTEEN!!!" 

PRINT 

PRINT "IF YOU COULD CHOOSE, HOW MANY MOONS WOULD YOU WANT?" 

INPUT A $ 

PR INT 

PRINT "THIS IS THE END OF THIS LESSON, BUT LET'S REVIEW WHAT WE" 
PRINT "HAVE LEARNED ABOUT THE PLANET JUPITER." 

PRINT 

PRINT "JUPITER IS THE LARGEST OF THE NINE PLANETS WHICH" 

PRINT " REVOLVE AROUND OUR SUN." 

PR INT 
PRINT " 

PRINT " 

PRINT 
PRINT " 

PRINT 
PRINT " 

PR INT 

PRINT "TERRIFIC 1 
PRINT "LESSON! ! ! 1 
PRINT 

PRINT "YOU EARNED "; X; " TOKENS TODAY! BEFORE YOU" 

PRINT "CLEAR THE SCREEN, MAKE SURE YOU ASK ONE OF THE AIDES TO" 
PRINT "HELP YOU RECORD YOUR TOKENS. TALK TO YOU LATER." 

PRINT "SIGNING OFF ASLAN. 

END 
PR INT 
PRINT; ; " * 

PRINT; ; "* 

PRINT; ; "* 

PRINT; ; " * 

PRINT; ;"* 

PR INT 
PR INT; ; " 

RETURN 



HAS A DAY WHICH ONLY LASTS 
MINUTES ." 



HAS THIRTEEN MOONS. 



9 HOURS AND 55" 



IS ABOUT ELEVEN TIMES AS LARGE AS THE EARTH." 



Z$; " 
1 :X=X+2 



YOU COMPLETED THE ENTIRE 



" * * * * 



* * * * 



* * * 



******* 



* * * m 



2 ! 



*** YOU GOT IT ***" 



Mind your 
own 
business 

with 

computers - 
personal 
computers 




Your business may be manu- 
facturing, engineering or de- 
signing panel meters. Or your 
“business” may be looking 
for fun ways to improve your 
golf game — play chess — even 
make the perfect martini. What- 
ever your business may be — 
the computer can be your part- 
ner. Let Personal Computing 
show you how to mind your 
own business and have fun, too. 



Personal 

Computing 
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Touch-typing gives you 
quicker, easier access to your 
computer. It’s like having 

A Magic Touch 



BY KEVIN STUMPF 



Today, educated people need to know 
the capabilities of computers and how 
to use them. But knowing how to use 
computers is not enough. To enter pro- 
grams and data, you must gain access to 
to the system in a quick, simple, straight- 
forward manner. 

Punched cards, paper tape and batch 
processing lie in the past; today’s inter- 
active terminals possess keyboards to 
let you tell the computer what you 
want it to do. So educated people today 



need to know how to touch type — oth- 
erwise, using a computer will prove a 
slow, inefficient, frustrating process. 

Touch typing is entering text via a 
keyboard using all ten fingers and not 
constantly looking at the keyboard to 
search out each character. Just think of 
it, you hackers — keying a 500 line BA- 
SIC program in under 20 minutes! 

Normally you learn touch typing in 
a classroom where you perform drills 
supervised by a pointer-wielding instruc- 



tor. The instructor points out a charac- 
ter on a large poster of a standard key- 
board and you depress that key while 
your eyes follow the instructor’s point- 
er. Eventually you learn where the keys 
are and progress to typing words, sen- 
tences and paragraphs. 

Why not replace the instructor, the 
poster and even the typewriter with 
your microcomputer, a simple program 
and a video display terminal? 

The benefits of knowing how to type 



Figure 1 
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should motivate you to develop your 
own teaching programs. But, once devel- 
oped, these programs can teach your 
children touch typing as well. 

The first lesson in touch typing is 
learning the home group of keys. Figure 
1 shows the correspondence between 
your fingers and the home group. Your 
fingers always rest on these keys. After 
striking a key, they return to home po- 
sition before striking the next. Your 
fingers learn to locate different keys by 
their proximity to the home group of 
keys. Figure 2 shows the internationally 
standard fmger-to-key assignments. 

You could easily write a series of pro- 
grams to drill you on the various aspects 
of touch typing. Drills should start by 
simply displaying a character on the 
screen and waiting for you to acknow- 
ledge. After you’ve keyed in a charac- 
ter, the program will verify it as correct. 
If the entry was incorrect, the program 
should instruct you to reenter the char- 
acter until it is correct. Upon a correct 
entry, the program requests another 
character. The program for this stage 
should request the characters in a se- 
quence that follows the key-to-finger 
assignments. See Sample Drills 
in Figure 2. 

Next, another drill program should 
display a complete word, which you 
type in. Again the program compares 



the characters you entered to what 
was requested. If a character-by-char- 
acter search shows a mismatch, a short 
message is displayed and you’re given 
another chance. 

While interacting with your comput- 
er, you should keep your fingers in the 
home position and your eyes on the 
screen. Using this method, you learn 
touch typing with the program acting 
as your instructor. 

For the next drill, advance to com- 
plete sentences and paragraphs. All the 
while, your eyes should remain glued 
to the screen. At the end of the exer- 
cise, the program should check for er- 
rors and give you another drill or re- 
quest a repeat of the same drill. 

In keeping with standard training 
approaches, I recommend you use a 
timing loop so you must respond within 
a specific time period. For instance, 
only allow one second for a response 
during the single character drills. Fail- 
ing to respond within that time will be 
regarded as an error. Next, apply the 
timing concept to paragraphs. Allow a 
certain length of time to complete the 
paragraph. This method not only gives 
you incentive, but allows you to calcu- 
late your words-per-minute score by 
counting the total number of correct 
characters, dividing that sum by five 
and finally dividing that result by the 



total number of minutes. 

For that matter, why not have the 
program perform the words-per-minute 
calculation? 

Assembler, the ideal programming 
language for this application, gives you 
complete control over the timing loop 
before you request the next character. 
BASIC will fulfill all the requirements 
of the application except the character 
will automatically be displayed when 
you touch the key. In BASIC, the text 
of the drills could be contained in an 
array, each character an element of the 
array. 

To make the system conversational, 
use the menu approach to drill selec- 
tion. For instance, make descriptions 
of the various drills appear on the screen 
with numbers assigned to each one. At 
the bottom of the screen, you key in the 
assigned number of the desired drill. 
Carriage returns should be included as 
a character. You might find it handy in 
the timed drills to have a special char- 
acter defining the end of the text. Also 
note that many “standard” keyboard 
configurations exist so the finger-to- 
key assignment may differ slightly on 
your system. 

Touch typing can free you from 
hunting and pecking when entering and 
running your programs. So why not let 
your computer teach you this skill? □ 



Figure 2 
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Sample Drill 

Sequence for index finger, left 
hand: Request F, then R, then F, 
then V, then F, G, F, T. Repeat 
20 times. 




LiJ 
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CD 
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Sample Drill 

Sequence for third finger, 
right hand: Request L, then 
O, L, . (period). Repeat 20 
times. 
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Sample Run 

••♦<>♦<>*<>♦« *4< 4< 

VQUR TVPING TEACHER IS READY 

**«♦*!* jfcjfisfc.-ft * •+: + tf^ftft - -4< :+< :f< :fc ;f * * :f< 

START WITH THE ALPHABE T DRILL 

F-LERSE ENTER WHICH HRND <R - RIGHT OR L - LEFT? > 

NOW ENTER THE FINGER <1 FOR BRBV DOWN TO 4 FOR INDEX? 
OK LET'S GO! 

J 
J 
IJ 
J 




VOUR TVPING TERCHER IS READY 

■f r.f< -.f: j|e :* * .•+< :f< :f< :« * f ;ft ■*. ;*;f, f: f * * * f :f: :f: :f( 

START WITH THE ALPHABET DRILL 
PLEASE ENTER WHICH HRND CR RIGHT OR L - LEFV> 
PLEASE ENTER WHICH HRND CR - R1GH1 OR L •• LEFT? F 
NOW ENTER THE FINGER \± FOR BRBV DOWN TO 4 FOR INDEX? 
NOW ENTER THE FINGER <1 FOR BRBV DOWN ID 4 FOR INDEX? 
OK LET'S GO! 




Program Listing 



1 REM 

2 REM 

3 REN 

4 REM 

5 REM 

6 REI1 

7 REM 
3 REM 

9 REM 

10 f:em 

11 REM 

12 F:EM 



* BEGINNING OF R TOUCH -TYPING INSTRUCTION PROGRRM 

* 

+ .WRITTEN IN NORTH STAR BASIC 

* DEVELOPED ON COMPUTER MARKETS MICRO 2-30 COMPUTER 

•ft 

♦ KEVBORRD LAYOUT FROM VOLKER-CRR 1 G VC303R VIDEO TERMINRL 



* RLLOCRTE STORRGE 

:fc 



13 DIM L1*C4>, L2SC4?, L3SC4?, L44K3? 

IS DIM R1$C6>, R2$C4 >/R2* C 4 ? .. R4$t8 ? 

20 DIM Ti*<3>, H1$C1>, Bi*C40> 

22 REM * 

* ESTABLISH SEQUENCE UF CHARACTERS FOR DRILLS - L A R 

* INDICATE LEFT OR RIGHT HAND AND THE NUMBERS INDICATE 

* THE FINGER SELECTION • 1 IS FOR BRBV FINGERS AND 

* DOWN 10 4 FOR I HE INDEX F INGER 



23 REM 

24 REM 

25 REM 

26 REN 
2? REM * 

30 L1$C1, 4? 

31 L2*<1,4> 
22 L3*Cl, 4;* 

32 L4*C1, 3? 

34 R14K1, 6? 

35 £2*0., 4} 

36 R3$C1, 4? 

37 R4*Ci,8> 

40 REM + 

41 F*EM * 

42 REM * 
50 F’R IN I # ?, 
S3 PRINT#?.. 
GO PRINT#?, 



- "ADZl" 

= M SWX2 ” 

“DEC3" 

- “FRV4G 1 B5 ” 

- '*} P/0 : 

~ "LO. 9" 

= 

~ ■* JUM7HVN6V 

PRINT HEADINGS HND PROMPT STUDENT TO SETUP DRILL 
" VOUR TYPING TEACHER IS READY *’ 
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Program Listing continued 








65 PRIM V#?, 


6010 


GOTO 9000 


70 PRINT#?.. *• STRRT WITH J HE RLPHRBET DRILL’* 


?0ti0 


Cl * 


:: 4 


75 PRINT#?.. 


7005 


Tl*<Ll, 4,> « L3* c. 1, 4 > 


80 PRINT#?, ‘‘PLERSE ENTER WHICH HRND CR ~ RICH 5 UR L 


7010 


GOTO 9000 


- LEFT;- - ** 


8000 


Cl ; 


- 8 


31 INPUT HI* 


8005 


1 !*(.!, 3> » L4*C1, 8> 


82 PR I NT # ?, TRB <. 60 > , HI* 


8990 


REM 


Hr 


83 REN * 


8991 


REM 


+ C2 POINTS TO I HE HOME POSITION CHRRRCTEK 


84 REN * TEST FOR VftLID INPUT PRRRME TERS SUPPLIED 


3392 


REM 


* 


BV SlUDENf 


3000 


C2 =* 1 


85 REM * 


9001 


PRINT#?, "OK LET'S GOP” 


86 IF HI* O M R" THEN IF HI* O “L" THEN 30 


9050 


REM 


* 


30 IF HI* « "R" THEN HI « 0 ELSE HI » 4 


8051 


REM 


* NOW LOOP THROUGH THE CHRRRCIERS WHICH 


35 PRINT#?, "NOW ENTER THE FINGER <1 FOR BHBV DOWN TO 4 


9052 


REN 


* CORRESPOND 10 THE SELECTED DRILL.. PROMT T 


FOR INDEX > - " 


3057 


REN 


* THE STUDENT TO ENTER THE SELECTED CHRRRCTEK 


96 INPUT H2 


9054 


REM 


* RND TEST FOR R CORRECT RESPONSE. BETWEEN 


3? PR I N 1# 7 > TRB <. 70 ,• , H2 


9055 


REM 


* ERCH CHRRRCTER REFER T THE HOME POSITION 


100 IF H2 > 4 THEN 95 


9056 


REM 


* CHRRRCTER. 


105 ON c Hl i M2;* GOTO lOOki, 2O0O, 3000, 4OO0, 5000. 6UU0, 


9057 


REM 


* 


?OOU, 8000 


9100 


FOR* I * 1 TO Cl 


110 REM + 


9105 




PRINT#?, TRB<30>, Tl*< I, I ;• 


111 REM * BRSED ON STUDENT INPUT SETUP DRILL 


9110 




INPUT 61* 


112 REM * 


9111 




PRINT#?, Bi* 


1000 Ci * 6 


8112 




REM * 


1085 T14K1, 6> * Ri* C l, 6 > 


3113 




REM * RLLOW FOR STRIKING MUL1 IPLE KEVS 


1010 GOl‘0 9UU0 






IN THE ERRLV SJRGES 


2300 Cl = 4 


3114 




REM * 


2085 Ti*i.l, 4> * R2*<±,4 > 


3115 




IF LEN<B1* > > 1 THEN 9105 


201O GOTO 3000 


9120 




IF 81* <1, 1> O T 1* i I, L> THEN 9105 


S060 Cl » 4 


9121 




PEN * 


7005 Tl*<±, 4> ~ R3*<1, 4 ) 


3122 




REM * TEST TO SEE IF HOME POSITION 


701O GOTO 9000 






HRS CHHNGED 


4000 Cl ~ 8 


9123 




REM * 


4005 r !*<.!, -- R4*C1, 8> 


9130 




IF I =5* THEN C2 * 5 


4010 GOTO 3000 


9135 




PRINT#?, TRB<30>, T1*<C2, C2> 


5800 Cl « 4 


9140 




INPUT' Bl$ 


5005 1*1* <1, 4/ Ll*Ll, 4> 


9141 




PRINT#?, Bis 


5018 GOTO 3000 


9145 




IF LEN<B1*> > 1 THEN 9135 


6O00 Cl = 4 


9150 




IF B1*C1, 1> O T1*<C2, C2 > THEN 9135 


50O5 Ti*<:i, 4> « L2* Cl, 4 ? 


9200 


NEXT 



PS-48C 

Hemal Printer 

The PS-48C is a state-of-the-art 
interactive printer designed to be used 
with all popular microcomputer systems. 
Mostek’s F8/3870 single-chip 
microprocessor makes possible a 
versatile interface/controller that will 
operate in any of the following modes: 

■ TTL parallel 

■ TTL serial 

■ RS232C serial 

■ 20 mil loop serial 

Key features include: 

■ Quiet, clean — no ribbons or ink 

■ Thermal paper now down to $3 per 
164' roll 

■ Throughput rate — 24 characters/second 

■ Upper/lower case 96 ASCII characters 

■ Signalling rates — 

Serial mode — 110 or 300 Baud 
Parallel mode — up to 960 
characters/second 

■ For applications over 48 columns, 
automatically prints on next line 




PS-48C $666 

KB-59 Teletype®/ 

typewriter keyboard $222 

Paper roll 5-1/2" x 164' $ 3 



tdpar, inc. 



Printing mechanism with or without interface available on OEM basis. 

Dealer inquiries wanted! Contact Dick Hanschen, (214) 233-6631. 

4132 Billy Mitchell Road, Box 796, Addison, Texas 75001. 



CIRCLE 15 
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BY MICHAEL TULLOCH 




Have you been looking for a way to 
justify buying a computer or a video 
monitor to your spouse? Here’s one 
way if you’ve got a young reader who 
needs help in spelling. 

This program allows Mom or Dad to 
type in a list of words — as many words 
as you want. The young reader then 
types in RUN. A line is printed on the 
monitor’s screen. The first word on the 
list replaces the line for about 1/6 of a 
second. Then the screen goes blank. 

Our young reader can now 4ype in the 
word. The computer compares his word 
letter by letter with the presented word 
and prints messages based on the num- 
ber of letters in the same position with- 
in the two words. 

These messages are as follows: if 
fewer than l A of the letters are the same 



and in the same order, the program 
prints “NOT EVEN CLOSE. TRY 
AGAIN.” If between Va and 3 A of the 
letters agree, then “A FEW LETTERS 
ARE THE SAME, TRY AGAIN” is 
printed. If three quarters of the letters 
correspond, the the message “CLOSE, 
BUT NO BANANA” is given. If all the 
letters are present and are in the correct 
order, then a congratulatory message 
is printed - “RIGHT! VERY GOOD.” 
In all the above cases, except where 
the answer was correct, the same word 
is presented again. If the learner misses 
a word more than four times, then the 
appropriate message described above is 
printed and the message “THE WORD 

WAS NOT ” is added. The 

first blank has the test word; the 
second blank has the last answer. The 



entire procedure repeats. 

No scoring is used for two reasons. 
First, low scores discourage beginning 
readers. In fact, youngsters may not 
understand the purpose of a score. 
After all, we’re trying to make reading 
and spelling fun. Second, a correct re- 
sponse is reward enough. Missing a 
word four times is its own punishment. 

This program effectively helps our 
first grader with his spelling. We input 
his weekly spelling list and leave him 
alone. Believe it or not, but after only 
a few times through the list, he’s asking 
for more words. 

Although each child will respond in 
his own way, we’ve found that putting 
one extra-hard word in the list has two 
benefits. First, when he has one word 
to “work on”, the task becomes signifi- 
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and display the appropriate message. 

Lines 320 through 360 count the 
number of times a word is misspelled 
and either give the correct spelling with 
the last try or cause the word to be 
repeated. 



the remaining part of the cue line. 

Lines 165 through 170 clear the 
screen and accept the young reader’s 
trial spelling. 

Lines 200 through 280 check the 
number of letters which are correct 



PROGRAM NOTES 



| Although I originally wrote this pro- 
| gram for the PET, I've rewritten it into 
| a more universal format. None of the 
| PET’s special cursor controls are used 
| except “clear screen”. 

Line 5 initializes the on time of the 
| word by setting A equal to 10. F 
| counts the number of misses. 

Lines 10 through 99 are DATA 
| statements containing the words to be 
I spelled. Note that the last word should 
1 be END if you want the list to repeat. 

| If END is not used, then an insufficient 
| data or read error will terminate the 
I program after the last word. 

Lines 100 through 1 10 read the data 
i into AS and check for the end of the 



PROGRAM LISTINC 



5 A=10:F=0 
10 DATA 
100 READ A$ 

110 IF A$ = "END” THEN RESTORE: GOTO 100 
120 FOR I = 1 TO 900 : NEXT 1 
122 PRINT CLS: PRINT TAB (250); 

125 N=0 

130 PRINT " " 

140 FOR 1=0 TO 990: NEXT I 
150 TS = TI 

155 PRINT CLS : PRINT TAB (250); A$; " 

160 IF TI - TS = A THEN 160 
165 PRINT CLS 
170 INPUT B$ 

200 IF A$ = B$ THEN PRINT ’’RIGHT! VERY GOOD.": GOTO 100 
210 FOR L = 1 TO LEN(A$) 

220 IF MID$ (A$ ,L, 1 ) = MID$(B$,L,1) THEN N = N + 1 
230 NEXT L 

240 ON INT (N*4/L) GOTO 250,260,270,280 

250 PRINT”N0T EVEN CLOSE TRY AGAIN.": GOTO 320 

260 PRINT"SOME LETTERS RIGHT, TRY AGAIN.": GOTO 320 

270 PRINT "PRETTY GOOD, BUT TRY AGAIN.": GOTO 320 

280 PRINT’*CL0SE, BUT NO BANANA. TRY AGAIN.": GOTO 320 

320 F = F + 1 

330 IF F = 4 THEN 120 

340 PRINT "THE WORD WAS " ; A$ ; "NOT ";B$ 

350 FOR I = 1 TO 999 : NEXT I 
360 GOTO 100 



Line 1 20 wastes time so that any 

S previous message can be read. You may 
wish to increase this time. 

Lines 122 through 130 print the cue 



Line 1 40 wastes time to display the 
cue line. 

t Line 150 sets the variable TS equal 
the current time (TI on the PET), 
your machine doesn’t have a real- 
ime clock, eliminate this line and re~ 
place line 160 with a FOR-NEXT 
timing loop. 

Line 155 prints AS and blanks out 
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Illustration 





Needlework is only one of many potential uses for the Daz- 
zler and Linda Schreiber’s Graphics language. Cromemco’s 
Dazzler, a two-board I/O device that plugs into the SI 00 
bus on your microcomputer, excites the imagination with 
possible applications from landscape planning to interior 
decorating; from charts and graphs to maps and diagrams; 
from industrial training to complex technological displays. 

Graphics, a versatile Dazzler language, lends itself to nu- 
merous applications, limited only by your imagination. Con- 
sider these examples: 

Your home need a face lift? Use your Dazzler to plan 
your landscape. Figure a big 12-foot diameter (including 
branches) willow over here, a flame red rhododendron over 
there, and a line of privet from hither to yon. 

When you’re finished, you can develop the modifications 
that will allow you to transform your cape into a finished 
two-story home with dormers. Now, use these techniques 
to lay out and develop decorating schemes for each room. 

That regional sales meeting next month haunts you with 
its scores of charts, graphs and district maps you must make. 
But don’t worry ; let your Dazzler assist you, and you can 
create a stunning presentation. 

When you need to communicate ideas visually, 
Cromemco’s Dazzler, Linda Schreiber’s software and your 
own modifications can make your CRT come to life. 

DAZZLER 

GRAPHICS 

BY LINDA M. SCHREIBER 



Needlework, in its various forms, is one of the most popu- 
lar hobbies today. Men as well as women produce beautiful 
works of art with canvas and yarn. Most rely on kits or books 
and magazines for their designs, because custom-designed 
needlework meant drawing and redrawing designs on graph 
paper — a tedious, time-consuming chore. But now personal 
computers can help you design your own creations. 

Good design depends on artistically combining colors and 
shapes, creating pictures by connecting tiny squares on a 
grid. You can make attractive designs by paying close atten- 
tion to basic shapes and forms. 

Vivid color graphics is one of the features that attracted 
me to computers. Cromemco’s Dazzler, in particular, made 
me realize that my computer could help me develop my own 
needlepoint creations. I could view patterns from books or 
original material on my screen and modify them until I was 
satisfied with the results. 

To my dismay, I found no software available to meet 
those needs. I needed a program that could plot lines or line 
segments on the screen at any given location. I also needed a 
hard copy of the design to provide a detailed worksheet of 
the video display. This worksheet could be used in any work 
that uses a grid for its design (knitting, crocheting, rughook- 
ing and cross-stitching, to name a few). 
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Dazzler is a two-board color module that can output var- 
ious types of displays to a color television screen. The type 
of display depends on how the unit is initialized. The pic- 
ture can be black and white or color. The amount of mem- 
ory displayed can be either 512 bytes or 2K. You can set 
resolution to either normal or x4. With normal resolution, 
each byte in the memory locations to be displayed is read 
as 2 four-bit words. In x4 resolution each bit of every byte 
in the displayed memory is turned on when the bit is “1” 
and off when the bit is “0”. A program displaying 2K of 
memory allows more details in the picture than a display in 
normal resolution displaying 512 bytes. In most of my 
graphic displays, I use normal resolution and 2Kof memory. 

You can program the Dazzler in either BASIC or Assem- 
bly Language. Both have their advantages and disadvantages. 
Because it is faster in execution time, and because I feel that 
I have a better command of my display with it, I usually use 
Assembly Language. 

The Dazzler can generate 16 different colors, including 
white and black. The colors generated depend on the binary 
value in the memory locations. It’s interesting (and impor- 
tant) to note that the Dazzler reads the binary bits from the 
least significant bit to the most significant bit when set for 
normal resolution. Each memory location can be set for one 
or two colors. Therefore, if you want to view a particular 
location as red/blue, the byte should be coded blue/red. 

Although Dazzler colors stay fairly constant from televi- 
sion set to television set, expect some variance in hues due 
to color, brightness and tint control adjustments. What ap- 
peared to be a cream color on my home television set turned 
light yellow when I took my computer to an Art Fair and 
used the television that was provided. 

When displaying 2K of memory in normal resolution, the 
Dazzler has a display area of 64 x 64 units. However, the dis- 
play area is divided into quadrants, each consisting of 1/2K 
of successive memory locations. If you were to output a line 
that crossed from one quadrant to another, care must be 
taken to increment or decrement the high and low order 
memory addresses accordingly. Quadrant addresses must be 
taken into consideration when writing programs or the re- 
sults can be frustrating. 

After learning how to maneuver between the quadrants, I 
wrote a programming language providing me with the com- 
mands needed to generate designs I could use in various art 
forms. 

“Graphics”, my programming language, lets you draw 
color designs on the screen of a color television by means of 
plot commands. While only one of many potential applica- 
tions, needlework design illustrates the versatility and use of 
“Graphics”. 

This language allows you to choose any location and 
plot either vertical or horizontal lines. I find a 64 x 64 or 
32 x 32 unit grid helpful when designing. Covering it with 
plastic and using a grease pencil for notations lets you 
use the grid over and over again. 

“Graphics” uses direct, one letter commands. Each com- 
mand, except for the C (color) command, is independent of 
the others. “Graphics” allows you to select the size of the 
display area (2K or 512 bytes) and color or black and white. 
The program sets resolution for normal; 2K allows for more 
detail in the design than 512 bytes. 

After initializing the Dazzler, the program prompts you 




Graphics, a versatile Dazzler 
language, lends itself to 
numerous applications, limited 
only by your imagination. 



with a “*”, putting you in command. To design with the 
program, select the color by typing “C” (color code). The 
codes for the colors are: W = white, T = turquoise, R = red, 
PU = purple, PI = pink, 0 = orange, M = maize, LG = light 
green, LI = lilac, G = green, BR = bright blue, BK = black 
and B/ = blue/green. 

You must specify a color before typing “F”, which Fills 
the entire screen with the color preceding the command. 
Anything previously drawn on the screen will remain intact. 
“N” clears the entire screen for a new drawing. 

To design use the “P” (plot) command. For example, 
after specifying the color, a “P 6, 8-10” would plot in the 
6th column, 8th row; 10 units (each unit is 1/2 byte) would 
be output across the screen from left to right. “P 10,8:20” 
would plot a vertical bar down 20 units beginning with 10 
(column), 8 (row). You can output a single unit by indicat- 
ing its location — for example “P 20,31”. Any line may be 
erased and the background color restored by typing “E” and 
the specified location — for example, “E 13,10-5”. 

When you complete the design, you can save it on cas- 
sette tape and/or output it to a printer. 
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With the Graphics 
program and a little 
imagination, you can 
use your Dazzler 
to plan landscaping, 
design needlework, 
lay out rooms and 
present sales graphs. 
Let this program 
unleash your 
creativity. 



Typing a “D” disables the Dazzler but leaves the design 
intact in memory. The Dazzler slows down the CPU by 
about 15% and also uses the same bus as the CPU. Therefore, 
the Dazzler slows down the data transmission rate, increasing 
the possibility of errors. To avoid these errors, you should 
turn off the Dazzler when saving data. 

If you want hard copy, type “Y” after the prompt. Be 
sure the printer is on and ready because the program imme- 
diately sends the design to the printer. The program auto- 
matically returns to the CRT after completing the output. 
The printout is based on the colors in each memory location. 
Each byte is divided into its two color units. The color codes 
at this time could not output a character to the printer so it 
is ADDed to 40Q. Each color now has a separate correspond- 
ing character based on its color code + 40Q. Although the 
hard copy is coded according to the colors on the design, 
each symbol can represent any color you choose. If you 
don’t have a printer, you can place a plastic grid over the 
television screen and manually copy the design. 

If you also want a tape, you can give it any three letter 
name and immediately save it. It can later be loaded into the 
display area by typing “L, (three letter name)” anytime after 
the Dazzler is initialized but before the “D” command. (The 
program loops back to the beginning after the “D” routine.) 

All port numbers are specified at the beginning of the pro- 
gram listing and should be changed to correspond with your 
port numbers. “Last” indicates the last available memory 
address. “Graphics” is designed to work in a 2K area that 
has “377” as the lower order ending address for the display 
area. It was written in Assembly Language for the 8080 mi- 
croprocessor chip. 

With “Graphics”, you can set up a Lemonade Needle- 
work Design Service. Since custom-designed needlework is 
so expensive, you can design your own creations and market 
them. 

Your printer provides the key to the design work - the 
backbone of every needlepoint kit. Designs in books can be 
modified to suit your tastes; the television provides a good 
indication of what the finished product will look like. Color 
combinations can be interchanged at will to provide a vari- 
ety of effects. 

The ease of designing with “Graphics” will surely bring 
out the latent creativity in all of us. □ 
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Graphics Command Table 



C Sets the color for the next routine. The color re- 
mains set until it is changed or erased. 

*C,BL 

F Fills the entire screen with the color previously set. 
This command is used for the background of the 
display and may be changed while drawing the de- 
sign. 

*C,G 

* p 

P Draws vertical or horizontal lines on the screen in 
the color previously set. It continues to draw in the 
same color until the color (C) is changed. A af- 
ter the starting point indicates a vertical line. A 
indicates a horizontal line. 

*C,0 

*P 24,32:5 

* P 8,9-15 

E Erases any line or point on the screen and restores 



the background color. It is formated the same as 
the P command. After erasing an area, the color (C) 
must be reset. 

* C,LI 

*P 25, 18-8 

* E 25, 18-8 

* C,LI 

N Clears the entire display area for a new design. 

* N 

L Loads a display from cassette tape into the display 
area. The display can then be viewed and/or edited. 
*L,CHS 

D Disables the Dazzler and exits program portion 

* D 

To store a display on tape : 

SAVE ON TAPE? (Computer output) 

* Y 

* (Enter a three letter name, for example, CHS) 



Program Listing 


1 


P 




GRAPHICS 


1 LANGUAGE PROGRAM 


9 


P 




FOR USE 


WITH CROMEMCO DAZZLER 


3 


9 




— LINDA M ♦ SCHREIBER — 


4 


9 




APRIL 1978 VER ♦ 2*7 


5 




org 


10400 00 




6 


TERMS 


EQU 


200 


P STATUS PORT OF TERMINAL 


7 


TERMD 


EQU 


210 


PDATA PORT OF TERMINAL 


8 


PRNTRS 


EQU 


220 


P STATUS PORT OF PRINTER 


9 


PRNTRD 


EQU 


230 


PDATA PORT OF PRINTER 


10 


ACSTAT 


EQU 


6 


P STATUS PORT OF AUDIO CASETTE 


11 


ACDATA 


EQU 


7 


PDATA PORT OF AUDIO CASETTE 


12 


DA ZD 


EQU 


160 


P ENABLE/DISABLE DAZZLER PORT 


13 


DAZF r 


EQU 


170 


P FORMAT OF THE PICTURE PORT 


14 


LAST 


EQU 


1177770 


PLAST AVAILABLE MEMORY ADDRESS 


15 


tembuf: 


LXI 


SPr TEMBUF P TEMPORARY STACK AREA 


16 


9 




MOD ♦ 1 - 


OUTPUT FIRST MESSAGE 


17 


start: 


LXI 


H 9 CRLF 


P ADDRESS OF CARRIAGE RETURN X LINE FEED 


18 




LXI 


DvMSGl 


? ADDRESS OF FIRST MESSAGE 


19 




PUSH 


D 




20 




MVI 


Cf2 


PTWO OUTPUTS 


21 


out: 


CALL 


OUTMSG 


P OUTPUT LINE 


22 




DCFs' 


C 




23 




JZ 


MODE 


PNEXT MODULE 


24 




F :, 0F : ‘ 


H 


? GET NEXT LINE 


25 




JMF : ’ 


OUT 




26 


p 




MOD ♦ 2 ~ 


MODES 


27 


9 




RESOLUTION - NORMAL 


28 


mode: 


MVI 


Bp 0 


PSET MODE FOR NORMAL RESOLUTION 


29 








P STORE IN B 


30 


9 




DISPLAY 


AREA - 512 BYTES OR 2K 


31 


area: 


LXI 


H 9 CRLF 




32 




LXI 


D f MSG 2 


P ADDRESS FOR NEXT MESSAGE 


33 




PUSH 


D 




34 




MVI 


C » 2 


PTWO LINES OF OUTPUT 


35 


arout: 


CALL 


OUTMSG 


? OUTPUT ROUTINE 


36 




DCR 


C 




37 




JZ 


SIZE 




38 




POP 


H 


PNEXT LINE 


39 




JMP 


AROUT 




40 


size: 


CALL 


PROMPT 


? GET MESSAGE 


41 




MVI 


A 9 620 


P CHECK FOT A 2 


42 




CMP 


M 


PIN FIRST MEMORY LOCATION 


43 




JZ 


K2 
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Program Listing continued 

* CHECK FOR A 5 



MOI 
CMP 
JNZ 
MOI 
MOI 
ST A 
JMP 

K2J MO I 

ADD 
MOO 
MO I 
MOI 
STA 

stpntr: LX I 

I NX 

SHLD 

DCX 

MOO 

SUB 

MOO 

SPHL 

SHLD 

color: LX I 

LX I 

PUSH 

MOI 

clrout: call 

DCFs* 

JZ 
POP 
JMP 
CALL 
MOI 
CMP 
JZ 
MOI 
CMP 
JZ 

CALL 
JMP 
MOI 
ADD 
MOO 
LHLD 
I NX 
SHLD 
MOO 
STA 
RAR 
OR I 
STA 
OUT 
MOO 
STA 
OUT 



y NEITHER 2 NOR 5 IS AN ERROR 
r SET FOR DISPLAY AREA 
? WIDTH OF DISPLAY 



ERR I 



A y 32 
WIDTH 
STPNTR 
A^ 400 



? SET STACK POINTER ROUTINE 
f SET D5 FOR 2-K OF MEMORY 



y SAOE FOR COLOR MODE 
i SET FOR DISPLAY AREA 



By A 
C y 100 
Ay 64 
WIDTH 
H y LAST 



y GET LAST BYTE OF MEMORY 
f OUT OF DISPLAY AREA 
y USE IT LATER 

yBACK TO THE END OF DISPLAY 



OSAOE 



AREA 



y DISPLAY AREA 

y LAST BYTE BEFORE DISPLAY AREA 
y INITIALIZE STACK POINTER 
y SAOE FOR LATER USE 



HSAOE 
H y CRLF 
D y MSG3 



y THIRD OUTPUT 



C y 2 

OUTMSG 



CL..RIN 



CLROUT 
PROMPT 
Ay 1030 



CLRINJ 



y CHECK FOR 'C 



y COLOR ROUTINE 
y CHECK FOR ' B ' 



y BLACK/ WHITE ROUTINE 
y BAD INPUT 
y TRY AGAIN 
y SET D4 FOR COLOR 
yADD TO CONTENTS OF B 
y STORE DAZZLER INITIALIZATION 
y LAST BYTE BEFORE DISPLAY AREA 
r FIRST BYTE OF DISPLAY AREA 
y SAOE THE LOCATION FOR LATER USE 



DAW 

ERROR 1 
GLRIN 
Ay 200 



By A 
HSAOE 



HSAOE 
A y H 

BARSAO 



y TURN ON 7D TO INITIALIZE DAZZLER 
y STORE INITIALIZATION ADDRESS FOR FUTURE 
y OUTPUT TO DISABLE/ENABLE PORT 
y MODE OF DAZZLER 



200Q 
DAZADR 
DAZD 
A y B 
DAZ 
DAZF 
MOD 3 
NEW 

PROMPT 
Ay 1030 



y OUTPUT TO SET FORMAT OF PICTURE 
DIRECT COMMANDS FOR DESIGNING 



JMP 

design: call 

MOI 

CMP 

JZ 

MOI 

CMP 

JZ 

MOI 

CMP 

JZ 

MOI 

CMP 

JZ 

MOI 

CMP 

JZ 

MOI 

CMP 

JZ 

MOI 

CMP 

JZ 

CALL 



yASK FOR INPUT 
y ' C / FOR COLOR 



CL CD y GET COLOR 

A y 120Q yIS IT A 'I 



PLOT 

Ay 1050 yIS 



ERASE 

Ay 1060 yIS 



FILL 

Ay 1160 US 



LOAD 

Ay 1040 ? IS 



DONE 

ERROR 1 y INPUT IS INOALID 
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Program Listing continued 



204 




MOI 


Ay 1110 


205 




CMP 


M 


206 




JZ 


SETB 


207 




JMP 


CLERR 


208 


tur: 


INX 


D 


209 




MOI 


Ay 1240 


210 




CMP 


M 


211 




JZ 


SETB 


212 




INX 


D 


213 




MOI 


Ay 1270 


214 




CMP 


M 


215 




JNZ 


CLERR 


216 


setb: 


XCHG 




217 




MOO 


B y M 


218 




JMP 


DESIGN 


219 


new: 


MOI 


B y 0 


220 




MOO 


A y B 


221 




STA 


CSAOE 


222 




LHLD 


OSAOE 


223 




XCHG 




224 




LHLD 


HSAOE 


225 


nebk: 


MOO 


A y H 


226 




CMP 


D 


227 




JZ 


DESIGN 


228 


mc: 


MOO 


M y B 


229 




MOO 


A y M 


230 




CMP 


B 


231 




JNZ 


MC 


232 




INX 


H 


233 




JMP 


NEBK 


234 


plot: 


CALL 


ROTB 


235 




JZ 


INERR 


236 


pli: 


STA 


NEWCO 


237 




MO I 


C y 3 


238 


plout: 


DCR 


C 


239 




JZ 


CLERR 


240 




INX 


H 


241 




MOI 


Ay 400 


242 




CMP 


M 


243 




JZ 


PLOUT 


244 




CALL 


FINDCO 


245 




CALL 


GETCH 


246 




STA 


STACO 


247 




MOO 


CyA 


248 




LDA 


WIDTH 


249 




DCR 


A 


250 




CMP 


C 


251 




JC 


CLERR 


252 




CALL. 


FINDDA 


253 




CALL 


GETCH 


254 




STA 


STARO 


255 




MOO 


CyA 


256 




LDA 


WIDTH 


257 




DCR 


A 


258 




CMP 


C 


259 




JC 


CLERR 


260 




LDA 


CRTN 


261 




CPI 


150 


262 




JZ 


DOT 


263 




CALL 


FINDDA 


264 




CALL- 


GETCH 


265 




MOO 


CyA 


266 




CALL 


SETC 


267 


deout: 


MOI 


DyO 


268 




CALL 


STADR 


269 




DCR 


C 


270 




JM 


DESIGN 


271 




I NR 


C 


272 




LDA 


UPORDO 


273 




CPI 


720 


274 




JZ 


DOWN 


275 




DCR 


D 


276 




JZ 


LINE1 


277 




JMP 


LINE 


278 


dot: 


MOI 


Cy 1 


279 




JMP 


DEOUT 


280 


stadr: 


LDA 


STARO 


281 




LHLD 


HSAOE 


282 




CPI 


32 


283 




JNC 


BOTDIS 



i ' I' 



JIT'S PINK 



; ' T ' 



J 'W' 



JNEXT INSTRUCTION 

jno color 



JSAOE THE BKGD COLOR 
J GET OUT OF DISPLAY BYTE 



J FIRST BYTE 



J CLEAR OUT LOCATION 
JIS IT THERE? 



J NEXT LOCATION 

5 ROUTINE FOR DETERMINING NEW COLOR 



J NEXT CHARACTER 
J SPACE 

J IGNORE ONE SPACE 

jget one section at a time 

J ASCI I TO BINARY 



9 CHECK FOR CARRIAGE RETURN 



J.SET FLAG FOR PLOT-LINE 



9 ONLY 1 UNIT WAS WANTED 
J RESTORE C 
JGET CODE 

9 ' * ' 



9 ONE UNIT WANTED 



9 GET FIRST BYTE OF DISPLAY 

9 FIND THE QUADRANT 

JIT'S THE BOTTOM OF THE DISPLAY 
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284 


CPI 


16 


285 


JNC 


TOPBOT 


286 


SETLJ RLC 




287 


RLC 




288 


RLC 




289 


RLC 




290 


ADD 


L 


291 


MOV 


Lf A 


292 


JMP 


SETCOL 


293 


TOPBOTJ SUI 


16 


294 


I NR 


H 


295 


JMP 


SETL 


296 


botdis: CPI 


48 


297 


JNC 


BOTHLF 


298 


SUI 


32 


299 


seth: i nr 


H 


300 


INR 


H 


301 


I NR 


H 


302 


INR 


H 


303 


JMP 


SETL 


304 


bothlf: sui 


48 


305 


INR 


H 


306 


JMP 


SETH 


307 


SETCOL J LDA 


STACO 


308 


CPI 


32 


309 


JNC 


RTHLF 


310 


PUSH 


PSW 


311 


LDA 


BARSAV 


312 


INR 


A 


313 


INR 


A 


314 


STA 


QUADSV 


315 


POP 


PSW 


316 


setll: cmc 




317 


RAR 




318 


JNC 


ONEBYT 


319 


ADD 


L 


320 


MOV 


L 9 A 


321 


MOV 


A 9 B 


322 


ANI 


3600 


323 


MOV 


B 9 A 


324 


MOV 


A 9 M 


325 


ANI 


170 


326 


ADD 


B 


327 


MOV 


MvA 


328 


DCR 


C 


329 


MOV 


A 9 L. 


330 


ANI 


170 


331 


CPI 


170 


332 


RNZ 




333 


MVI 


Df 1 


334 


RET 




335 


onebyt: add 


L 


336 


MOV 


L 9 A 


337 


DCX 


H 


338 


RET 




339 


JMP 


MON 


340 


fill: call 


ROTB 


341 


JZ 


INERR 


342 


STA 


NEWCO 


343 


LHLD 


OSAVE 


344 


XCHG 




345 


LHLD 


HSAVE 


346 


ficlr: LDA 


CSAVE 


347 


MOV 


C 9 A 


348 


MOV 


A r M 


349 


CMP 


C 


350 


JNZ 


RTSIDE 


351 


REPLJ MOV 


M 9 B 


352 


MOV 


AfM 


353 


CMP 


B 


354 


JNZ 


REPL 


355 


next: inx 


H 


356 


MOV 


A f H 


357 


CMP 


D 


358 


JNZ 


FICLR 


359 


MOV 


A 9 B 


360 


STA 


CSAVE 


361 


MVI 


BfO 


362 


JMP 


DESIGN 


363 


RTSIDE.: MOV 


ArC 



5 BOTTOM HALF- OF- TOP OF DISPLAY 



P SET L. F r 0 Fv THE: ROW 



P FIND ROW NUMBER 



P WHICH HALF OF BOTTOM 



P POINT H TO BOTTOM HALF 



5 THIS ROUTINE SETS L FOR THE COLUMN 
P WHICH SIDE? 



P RESET CARRY FLAG 
P DIVIDE BY 2 



i SET LOWER 4 BITS 
9 GET NEW COLOR 
9 MASK HALF BYTE 
9 STORE COLOR 
PBKGD COLOR 
9 MASK UPPER A BI TS 

9 ne:w color is 1/2 bkgd 

9 DISPLAY COLOR 
9 FILLED ONE UNIT 
P CHECK LOCATION OF UNIT 



9 SET FLAG FOR PLOTTING LINE 



9 END ADDRESS 
9 STORE IN D 
9 BEGINNING ADDRESS 
9 OLD BKGD COLOR 
9 STORE IN C 

9 IS IT A DIFFERENT COLOR 
PIT'S NOT THE BKGD 
PNEW BKGD COLOR IN PLACE 
P CHECK TO BE SURE 

PIT ISN'T THERE 
PNEXT DISPLAY LOCATION 

PARE WE DONE? 

9 PUT IN MORE BKGD. COLOR 
? SAVE NEW BKGD COLOR 

P CLEAR REG. 

PNEW INSTRUCTION 
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Program Listing continued 



364 




ANI 


170 


365 




MOV 


C y A 


366 




MOV 


AfM 


367 




ANI 


170 


368 




CMP 


c 


369 




JNZ 


LFTSID 


370 




MOV 


A y B 


371 




ANI 


170 


372 




MOV 


By A 


373 




MOV 


A y M 


374 




ANI 


3600 


375 




ADD 


B 


376 




MOV 


MfA 


377 




LDA 


NEWCO 


378 




MOV 


By A 


379 




JMP 


NEXT 


380 


lftsid: 


LDA 


CSAVE 


381 




ANI 


3600 


382 




MOV 


C f A 


383 




MOV 


AfM 


384 




ANI 


3600 


385 




CMP 


C 


386 




JNZ 


NEXT 


387 




MOV 


AfB 


388 




ANI 


3600 


389 




MOV 


B f A 


390 




MOV 


AfM 


391 




ANI 


170 


392 




ADD 


B 


393 




MOV 


My A 


394 




LDA 


NEWCO 


395 




MOV 


ByA 


396 




JMP 


NEXT 


397 


erase: 


LDA 


CSAVE 


398 




MOV 


ByA 


399 




JMP 


PL-1 


400 


done: 


L.XI 


H y CRLF 


401 




LXI 


D y MSDON 


402 




PUSH 


D 


403 




MVI 


C f 2 


404 


OTCL.J 


CALL 


OUTMSG 


405 




DCR 


C 


406 




JZ 


DAZOFF 


407 




POP 


H 


408 




JMP 


GTCL 


409 


DAZOFFJ 


XRA 


A 


410 




OUT 


160 


411 




CALL 


PROMPT 


412 




MOV 


A y M 


413 




CPI 


1310 


414 




CZ 


HR DOPY 


415 


svdsgn: 


LXI 


HfCRLF 


416 




LXI 


D y MSSAVE 


417 




PUSH 


D 


418 




MVI 


C f 2 


419 


soot: 


CALL 


OUTMSG 


420 




DCR 


C 


421 




JZ 


SVROUT 


422 




POP 


H 


423 




JMP 


SVOT 


424 


svrout: 


CALL 


PROMPT 


425 




MOV 


AfM 


426 




CPI 


1310 


427 




CZ 


TAPE 


42S 




JMP 


MODE 


429 


tape : 


LXI 


HfCRL-F 


430 




LXI 


DfMSTAPE 


431 




PUSH 


D 


432 




MVI 


C f 2 


433 


TPOUTJ 


CALL 


OUTMSG 


434 




DCR 


C 


435 




JZ 


TOTAPE 


436 




POP 


H 


437 




JMP 


TPOUT 


438 


totape: 


CALL 


PROMPT 


439 




MVI 


C y 3 


440 


name: 


MOV 


AfM 


441 




CALL 


ACOUT 


442 




INX 


H 


443 




DCR 


C 



; check the: lower nibble: 

f ADJUST NEW COLOR 

f ADJUST LOCATION 

f OUTPUT NEW BKGD 
f RESTORE B TO NEW COLOR 

r CHECK UPPER NIBBLE 

5 CHECK UPPER NIBBLE IN LOCATION 



t RESTORE BACKGROUND COLOR 
i TO ERASE PRESENT COLOR 

y MESSAGE TO END PROGRAM 

y TURN OFF DAZZLER 

r GET ANSWER 
;is IT YES? 

f ASK IF DESIGN IS TO BE SAVED 

5 GET ANSWER 
f IS IT YES? 

f REPEAT PROGRAM 



f OUTPUT NAME OF DESIGN 
f GET NEXT LETTER 
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444 




JNZ 


NAME 




445 




LHLD 


OSAOE 




446 




XCHG 






447 




LHLD 


HSAOE 


F FIRST BYTE OF DISPLAY 


448 


outdes: 


MOO 


AvM 


y OUTPUT DESIGN 


449 




CALL 


ACOUT 




450 




INX 


H 




451 




MOO 


A * H 


F CHECK FOR END OF DISPLAY 


452 




CMP 


D 




453 




JNZ 


OUTDES 




454 




RET 






455 


hrdcpy: 


MOI 


A y 3 


F INITIALIZE PRINTER PORT 


456 




OUT 


220 




457 




MOI 


A, 210 




458 




OUT 


PRNTRS 




459 




MOI 


CfO 


y SET COUNTER FOR LINES 


460 




LHLD 


OSAOE 


FEND OF DISPLAY 


461 




XCHG 




F STORE IT IN D 


462 




LHLD 


HSAOE 


F FIRST BYTE OF DISPLAY 


463 


outdis: 


CALL 


CHROUT 




464 




MOO 


A y L 


y CHECK F R END OF QUADRANT 


465 




ANI 


170 




466 




CPI 


170 




467 




JZ 


NXTOUD 




468 




INX 


H 


F BUMP DISPLAY POINTER 


469 




JMP 


OUTDIS 




470 


SCDHLF ♦ 


CALL 


CHROUT 




471 




MOO 


Ay L_ 


F CHECK FOR END OF LINE 


472 




ANI 


170 




473 




CPI 


170 




474 




JZ 


ENDLNE 




475 




INX 


H 




476 




JMP 


SCDHLF 




477 


NXTGUD ♦ 


I NR 


H 


y GET POINTER INTO SECOND HALF OF DISPLAY 


478 




INR 


H 




479 




MOO 


A f L 


y SET LOUER NIBBLE TO 0 


480 




ANI 


3600 




481 




MOO 


LyA 




482 




JMP 


SCDHLF 




483 


endlne: 


INR 


C 


F COUNT LINES OUTPUTTED 


484 




MOI 


Ay 150 


F CARRIAGE RETURN 


485 




CALL 


DSNOUT 




486 




MOI 


Ay 120 


y LINE FEED 


487 




CALL 


DSNOUT 




488 




MOI 


A y 32 


y NUMBER OF LINES MAX ♦ 


489 




CMP 


C 




490 




JZ 


QUD3 




491 




DCR 


H 


F WRAP . AROUND SCREEN 


492 




DCR 


H 




493 




INX 


H 


y NEXT LINE IN DISPLAY 


494 




JMP 


OUTDIS 




495 


QUD3J 


MOI 


C y 0 


y RESET COUNTER 


496 




INX 


H 




497 




MOO 


AyH 


y CHECK FOR END OF DISPLAY 


498 




CMP 


D 




499 




RZ 






500 




JMP 


OUTDIS 




501 


chrout: 


MOO 


A y M 


y GET BYTE OF DISPLAY 


502 




MOO 


By A 


y STORE ENTIRE BYTE 


503 




ANI 


170 


FLOWER NIBBLE IS OUTPUT FIRST 


504 




ADI 


400 


F MAKE IT A CHARACTER 


505 




CALL 


DSNOUT 




506 




MOO 


A y D 


F GET BACK BYTE 


507 




ANI 


3600 


F NOW OUTPUT UPPER NIBBLE 


508 




RRC 




F SHIFT INTO POSITION 


509 




RRC 






510 




RRC 






511 




RRC 






512 




ADI 


400 


FMAKE IT A CHARACTER 


513 




CALL 


DSNOUT 




514 




RET 






515 


dsnout: 


PUSH 


PSU 


F SAVE CHARACTER 


516 


hsta: 


IN 


PRNTRS 


F GET STATUS OF PRINTER 


517 




ANI 


2 




518 




JZ 


HSTA 




519 




POP 


PSU 




520 




OUT 


PRNTRD 




521 




RET 






522 


ERR1 J 


CALL 


ERR0R1 


F ERROR MESSAGE 


523 




JMP 


SIZE 


F TRY AGAIN 
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Program Listing continued 



524 


CLERR i 


CALL. 


ERROR 1 


525 




JMP 


DESIGN 


526 


outmsg: 


MOO 


A y M 


527 




INX 


H 


520 




ORA 


A 


529 




RZ 




530 




CALL 


TOUT 


531 




JMP 


OUTMSG 


532 


inmsg: 


CALL 


TIN 


533 




CPI 


1770 


534 




JZ 


ROUT 


535 




CPI 


150 


536 




MOO 


M y A 


537 




RZ 




530 




INX 


H 


539 




DCR 


D 


540 




JZ 


DERR 


541 




JNZ 


INMSG 


542 


tin: 


IN 


TERMS 


543 




AN I 


1 


544 




JZ 


TIN 


545 




IN 


TERMD 


546 




AN I 


1770 


547 


tout: 


PUSH 


PSW 


540 


stat: 


IN 


TERMS 


549 




ANI 


2 


550 




JZ 


STAT 


551 




POP 


PSW 


552 




OUT 


TERMD 


553 




RET 




554 


rout: 


MO I 


A 7 1370 


555 




CALL 


TOUT 


556 




I NR 


D 


557 




MOO 


A 7 D 


558 




CPI 


73 


559 




JNC 


SETD 


560 




DCX 


H 


561 




JMP 


INMSG 


562 


setd: 


MOI 


D 7 '7 2 


563 




JMP 


INMSG 


564 


prompt: 


LX I 


H 7 PT 


565 




CAL.L 


OUTMSG 


566 




LXI 


H 7 BUF 


567 




PUSH 


H 


568 




MOI 


D 9 72 


569 




CALL 


INMSG 


570 




POP 


H 


571 




CMP 


M 


572 




JZ 


PROMPT 


573 




RET 




574 


findco: 


PUSH 


H 


575 




MOI 


CvO 


576 


comma: 


MOI 


A 7 540 


577 




CMP 


M 


578 




JZ 


RTRN 


579 




INR 


C 


580 




INX 


H 


581 




MOI 


A 9 2 


582 




CMP 


C 


583 




jc: 


CLERR 


584 




JMP 


COMMA 


585 


RTRNl J 


STA 


UPORDC) 


586 


rtrn: 


INX 


H 


587 




STA 


CRTN 


588 




POP 


D 


589 




RET 




590 


findda: 


PUSH 


H 


591 




MOI 


C 7 O 


592 


dash: 


MOI 


A 7 150 


593 




CMP 


M 


594 




JZ 


RTRN 


595 




MOI 


Av 720 


596 




CMP 


M 


597 




JZ 


RTRNl 


598 




MOI 


A 7 550 


599 




CMP 


M 


600 




JZ 


RTRNl 


601 




INR 


C 


602 




INX 


H 


603 




MOI 


Ay 2 



i TRY AGAIN 
J GET CHARACTER 
7 BUMP POINTER 
9 CHECK FOR FLAG 

9 OUTPUT CHARACTER 

$ GET THE INPUT 
9 IS IT A RUBOUT 
yRUBOUT ROUTINE 
9 CHECK FOR END OF INPUT 
i PUT CHARACTER IN BUFFER 

9 BUMP BUFFER 



9 REPEAT FOR NEXT CHARACTER 
9 GET STATUS 

9 NOT READY 
9 INPUT CHARACTER 
JSTRIP PARITY BIT 
9 SAOE CHARACTER 
9 GET STATUS 

9 NOT READY 
9 GET CHARACTER 
9 OUTPUT CHARACTER 

5 PUT „ IN ACCUMULATOR 
9 OUTPUT IT TO TERMINAL 



J SET POINTER BACK ONE 
7 GET MORE INPU7 



7 PROMPT 
5 OUTPUT * 

7 BUFFER INPUT AREA 
ySAOE FOR RESET 
? BUFFER SPACES 
7 GET INPUT 

7 RESET BUFFER POINTER TO BEGINNING 
7 NO INPUT 

7 SAME CHARACTER OF THIS SERIES 
7 CLEAR COUNTER 

9 ' 



9 COUNT CHARACTER 
5 NEXT CHARACTER 



7 SAVE CODE 

7 NEXT CHARACTER AFTER COMMA 
7 SAOu CODE FOR LINE OR BAR OR COMMA 
7 PUT SAOED LOCATION IN D 

JSAOE BEGINNING OF THIS SERIES 
J CLEAR REGISTER 



f ' t' 
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604 




CMP 


C 




605 




JC 


CLERR 




606 




JMP 


DASH 




607 


getch: 


XCHG 




; SWAP ADDRESSES IN BUFFER AREA 


608 




PUSH 


D 


y SAUE LAST CHARACTER LOCATION 


609 




MU I 


E,0 


y CLEAR E 


610 


getag: 


MOU 


A v M 


y DIGIT TO BE ADJUSTED 


611 




CPI 


570 


yAT LEAST A ZERO 


612 




JC 


CLERR 




613 




ANI 


3170 


y STRIP 600 


614 




CPI 


120 


y '9' IS THE LIMIT 


615 




JNC 


CLERR 




616 




BCE 


C 




617 




JZ 


LADIG 


y LAST DIGIT OF THIS SERIES 


618 




ELC 




y MULTIPLY X2 


619 




MOU 


E y A 




620 




ADD 


A 


y X4 


621 




ADD 


A 


y X8 


622 




ADD 


E 


y NOW X10 


623 




MOU 


E>A 


y SAUE NUMBER X10 


624 




INX 


H 




625 




JMP 


GETAG 




626 


ladig: 


ADD 


E 


yADD ACCUMULATOR TO E FOR BINARY NUMBER 


627 




POP 


H 


y PUT. IN NEXT CHARACTER LOCATION 


628 




RET 






629 


rotb: 


MOU 


A 9 B 


y GET COLOR 


630 




EEC 






631 




EEC 






632 




EEC 






633 




EEC 






634 




ORA 


B 


y BOTH NIBBLES HAUE SAME CODE 


635 




MOU 


ByA 


? SAUE: COLOR 


636 




RET 






637 


setc: 


LDA 


UP OR DO 


y GET DIRECTION 


638 




MOU 


D f A 




639 




CPI 


720 


y ' J ' 


640 




JZ 


CHECKCO 




641 




LDA 


STACO 




642 


PARMT t 


MOU 


DyA 




643 




LDA 


WIDTH 


y MOST UNITS IN A ROW 


644 




SUB 


D 


yUNITS TO THE RIGHT OF STARTING POINT 


645 




CMP 


C 


y DON'T TRY TO FILL MORE THAN THERE ARE 


646 




JC 


CLERR 




647 




RET 






648 


CHECKCG 


: 


LDA 


STARO 


649 




JMP 


PARMT 




650 


line: 


INX 


H 


yNEXT LOCATION 


651 




LDA 


NEWCO 


y GET COMPLETE COLOR 


652 




MOU 


By A 




653 




DCR 


C 


y TEST FOR END OF LINE 


654 




DCR 


C 




655 




JM 


HALFBY 




656 




MOU 


My B 


y OUTPUT COLOR 


657 




JZ 


DESIGN 




658 


linei: 


MOU 


AyL 


y CHECK LOCATION ON DISPLAY 


659 




ANI 


170 




660 




CPI 


170 


y DON'T START A NEW LINE 


661 




JNZ 


LINE 




662 




I NR 


II 


yNEXT QUADRANT IN ROW 


663 




I NR 


H 




664 




MOU 


A y L 




665 




BUI 


200 


y GET IT IN THE SAME ROW 


666 




CPI 


3770 


y END OF QUANDRANT 


667 




MOU 


L y A 




668 




JNZ 


LINE 




669 




DCR 


H 




670 




JMP 


LINE 




671 


by: 


INX 


H 




672 


halfby: 


MOU 


A y B 


y GET COLOR 


673 




ANI 


170 




674 




MOU 


By A 


y SAUE HALF THE COLOR 


675 




MOU 


A y M 


y GET COLOR FROM DISPLAY 


676 




ANI 


3600 


y HALF OF COLOR 


677 




ADD 


B 


y PUT HALUES TOGETHER 


678 




MOU 


MyA 


y DISPLAY COLOR 


679 




I NR 


C 




680 




JZ 


DESIGN 




681 




DCR 


C 




682 




DCR 


C 




633 




JZ 


DESIGN 
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f STATUS PORT OF" AC 
5 TEST IF READY 



acin: 



; - ■ 






Program Listing continued 



684 

685 

686 

687 

688 

689 

690 

691 

692 

693 

694 

695 

696 

697 

698 

699 

700 

701 

702 

703 

704 

705 

706 

707 

708 

709 

710 

711 

712 

713 

714 

715 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

730 

731 

732 

733 

734 

735 

736 
73 7 

738 

739 

740 

741 

742 

743 

744 

745 

746 

747 

748 

749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

759 

760 

761 

762 

763 



RTHLF : 



down: 

downi: 



D0WN2 : 



quad: 



load: 



init: 

get: 



geti j 



JMP 

I NR 

I NR 

SUI 

STC 

PUSH 

LDA 

I NR 

I NR 

I NR 

I NR 

STA 

POP 

JMP 

LDA 

RAR 

JNC 

CALL 

MOO 

ADI 

MOO 

MOO 

ANI 

ADD 

MOO 

DCR 

JZ 

JMP 

CALL 

MOO 

ADI 

MOO 

MOO 

ANI 

ADD 

MOO 

DCR 

JZ 

JMP 

MOO 

ANI 

CPI 

RNZ 

I NR 

LDA 

CMP 

RNZ 

I NR 

I NR 

RET 

I NX 

MO I 

CMP 

JNZ 

XRA 

OUT 

LHLD 

XCHG 

MOI 

LX I 

CALL 

CMP 

JNZ 

INX 

DCR 

JNZ 

LHLD 

CALL 

MOO 

INX 

MOO 

CMP 

JNZ 

LDA 

our 

LDA 

OUT 

JMP 

IN 

RAR 



D0WN2 

H 

H 

32 



PSW 

BARSAO 

A 

A 

A 

A 

QUADSO 

PSW 

SETLL 

STACO 



H 

A y 54Q 
M 

CLERR 

A 

DAZD 

OSAOE 



p DETERMINE WHICH SIDE OF BYTE 
y COLOR WILL BE ON 



BY 

QUAD 
A y L. 

20Q 
LfA 
A 9 M 
170 
B 

My A 

C 

DESIGN 

DOWNI 

QUAD 

A « L 

200 

LyA 

A y M 

360Q 

B 

MyA 

C 

DESIGN 
D0WN2 
A y L 
360Q 
360Q 



9 CHECK FOR END OF QUADRANT 
y NEXT ROW SAME COLUMN 



y SEE WHAT'S DISPLAYED 
y MASK HALF 

y GET RIGHT COLOR COMB ♦ 



5 COUNT DOWN 



y CHECK FOR END OF QUADRANT 



y UPPER 4 BITS ARE THE ROW 



H 

QUADSO 

H 



yBlJMP BUFFER POINTER 

9 ' 9 ' 



rrURN OFF DAZZLER WHEN LOADING TAPE 



C y 3 

H y BI.JF2 

ACIN 

M 

INIT 

H 

C 

GET 
HSAOE 
ACIN 
M y A 
H 

A y H 
D 

GETI 

DAZADR 

DAZD 

DAZ 

DAZF 

DESIGN 

ACSTAT 



y NUMBER OF LETTERS IN NAME 



y BEG ♦ OF DISPLAY AREA 
y STORE BYTE IN MEMORY 



y CHECK FOR END OF MEMORY 
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Program Listing continued 



msdgn: 



YOU WANT A HARD COPY ( Y~N ) ' 



mssave: 



MS TAP El : 



NAME 0F r DESIGN (3 LETTERS)' 



green: 



orange: 



red: 



Symbol Table 



TERMS 000020 
TERMD 000021 
PRNTRS 000022 
PRNTRD 000023 
ACSTAT 000006 
AC DAT A 000007 
DAZD 000016 
DAZE 000017 
LAST 117777 
$ 107612 
IEMBUF 104000 
Si ART 104003 
CRL.F 107571 
ft SGI 107147 
OUT 104014 
0 U7 MSG 105743 
MODE 104027 
AREA 104031 
MSG 2 107321 
AROUT 104042 
SIZE 104055 
PROMPT 106055 
K2 104106 
ERR1 105727 
WIDTH 106740 
STPNTR 104121 
OSAOE 106731 
HSAYE 106727 
COLOR 104140 
MSG 3 107365 
CLROUT 104151 
CLR IN 104164 
CLR 104211 
BAW 104215 
ERROR 1 106635 
BARSAO 106743 
DAZADR 106737 
DAZ 106736 



} CARR I AGE RETURN 
$ LINE PEED 
r FLAG 
r B/GREEN 
t BLACK 
t BLUE 
r BR ♦ BLUE 
i GREEN 
f LILAC 

;lt« green 

? MAIZE 
; ORANGE 
t PINK 
i PURPLE 
r RED 

f TURQUOISE 
f WHITE 



NEW 104620 
DESIGN 104251 
CL CD 104334 
PLOT 104654 
ERASE 105342 
FILL 105174 
LOAD 106520 
DONE 105351 
CL. ERR 105735 
SPOUT 104345 
ORANGE 107604 
SEIB 104613 
MORI 104531 
GREEN 107600 
LIL 104464 
BR1TE 104452 
MAIZE 104517 
RED 107607 
TUR 104575 
CSAOE 106733 
NEBK 104635 
MC 104642 
RGTB 106241 
INERR 106657 
PL1 104662 
NEWCO 106745 
PLOUT 104667 
F1NDC0 106102 
GETCH 106177 
STACO 106734 
FINDDA 106137 
STARS 106735 
CK IN 106742 
DOT 105021 
SETC 106251 
DEOUT 104770 
ST ADR 105026 
UPORDO 106741 



DOWN 106424 
L1NE1 106323 
LINE 106305 
DOT'D I S 105065 
TOPBOT 105057 
SETL 105046 
SE T COL 105111 
BOTHLF 105103 
SETH 105074 
RTHLF 106400 
QUADSO 106744 
SETLL 105133 
ONEBYT 105165 
FI CLR 105214 
RTS IDE 105252 
REPL 105225 
NEXT 105233 
LFTSID 105305 
MSDON 107446 
OTCL 105362 
DAZOFF 105375 
HRDCPY 105535 
SODSGN 105411 
MSSAOE 107506 
SOOT 105422 
SVROUT 105435 
TAPE 105451 
MS I APE 107526 
TPOUT 105462 
TOTAPE 105475 
NAME 105502 
ACGUT 106622 
OLJTDES 105522 
OUTDIS 105556 
C HR OUT 105665 
NXTQUD 105614 
SCDHLF 105575 
ENDLNE 105625 









«»1 



ilSill 



*v*y 






DSN0U7 105713 
UUD3 105654 
HSTA 105714 
TOUT 106014 
1NMSG 105755 
TIN 106001 
ROUT 106030 
DERR 106703 
S i A r 106015 
SETD 106050 
PT 107056 
BUF 106746 
COMMA 106105 
RTRN 106131 
RTRN1 106126 
DASH 106142 
GETAG 106203 
LADIG 106236 
CHECKCO 106277 
PARMT 106265 
HALFBY 106353 
BY 106352 
D0WN2 106456 
D0WN1 106433 
QUAD 106501 
IN IT 106536 
BUF2 106750 
GET 106543 
ACIN 106611 
GET1 106562 
STAC 106623 
ERMSG1 107062 
EROUT 106646 
ERMSG2 107100 
INE 106670 
ERMSG3 107125 
BOUT 106714 
CLR'TBL 107574 
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Tooling Around with your Micro 



BY CHIP A. TYET1 




Whether you’re a hobbyist, a business- 
man, an electronics engineer, a stu- 
dent or a housewife interested in com- 
puter technology, you’ll find a col- 
lection of tools for both software and 
hardware a big boon to your opera- 
tions. We’ve selected a few of the 
most interesting products to assist 
you in planning and implementing 
changes in your microcomputer sys- 
tem. The list of programming aids, 
hardware tools and assorted gadgets 
(vs. gimmicks — which seem to be 
less than authentic) is expanding 
along with the personal computing in- 
dustry. Some companies with ingeni- 
ous, inexpensive and often very prac- 
tical products appear and disappear 
with incredible swiftness. A sharp eye 
for helpful devices lets you catch 
some gems before they fade into ob- 
livion. 

We’ll discuss some of these tools, 
gadgets and devices from the soft- 
ware, then the hardware point of 
view. Our charts break the specifica- 
tions of each item into easy-to-use 
information. Note the accompanying 
photographs, and use the circle num- 
bers on the reader service card to get 
further information on any of these 
products. 

Software Tools 

Alpha Supply Company, Northridge, 
CA, offers a new coding form speci- 
fically designed for microcomputer 
programmers. This form provides 
space for writing in symbolic (mne- 
monics) with provision for on-page 
conversion to hex or octal for ma- 
chine entry. This feature makes the 



form ideal for hand assembly of pro- 
grams by programmers and develop- 
ment engineers. Software specialists 
will also find the form useful as a de- 
bugging tool for generating and docu- 
menting patches for any CPU. 

Alpha Supply has other encoding 
forms for symbolic, FORTRAN, 
COBOL, BASIC and screen layout. 
These forms are printed on 8ki” x 11 ” 
bond paper, using nonreproducing 
blue ink, with 50 sheets to the pad. 
When you’re preparing your program 
for entry into your system, nothing 
can make the job easier and flow 
more logically than laying out details 
in sequence on a sheet of paper — and 
this paper is specifically designed for 
this purpose. 

Eldon Berg Publications, Aloha, 
OR, spent many long arduous hours 
compiling and editing the Periodical 
Guide for Computerists, a list of ar- 
ticles from the most popular maga- 
zines in the microcomputer industry. 
This two-volume guide, selling for $5 
per volume, is available for 1975-76 
and for 1977. The proliferation of 
reference articles has become over- 
whelming in recent months, and 
you’ll appreciate this handy, efficient 
“tool” for weeding through some of 
the literature. 

Fickled Thinking Aids, Orange, CA, 
certainly conceived a spunky name 
for their enterprise. They market 
some effective devices that will curb 
the fickled nature of flowcharts, dia- 
grams, layouts and analyses. Plan- 



Vaco’s Original Super 
Tool Case 70260 



Vector Electronic’s 
Plugbord 4350 



sheets, worksheets, starter kits, sym- 
bol pads, tapes and accessories com- 
prise their offerings to date. 

The plansheets and worksheets, 
along with the overlay sheets, are 
heavy quality paper or clear plastic 
that creates an electrostatic surface for 
symbol adhesion. Starter kits cost 
$12.50 each and offer an array of 
sheet material, symbol pads, tapes 
and accessories such as pens, erasers 
and a quality padded vinyl folder that 
doubles as a lap desk for on-the-go 
applications. 

Hardware Tools 

Continental Specialties Corporation, 
New Haven, CT, manufactures an ex- 
cellent array of testing devices ran- 
ging from logic probes to DIP clip logic 
testers to breadboarding supplies to 
miscellaneous prototyping materials 
and tools. Their Logic Monitor (the 
DIP clip device), the LM-1 , is an ideal 
tool for determining the validity of 
the ICs on-board. 

Recently Continental Specialties 
cut the prices on seventeen items in 
their catalog. Check with your local 
computer retailer for new prices — 
they may just inspire you to become 
an electronics hardware genius. 

E & L Instruments, Derby, CT, 
lists an extensive collection of micro- 
computer development tools. 
MMD-l/MI Memory/Interface aids 
software development on the MMD-1 
microcomputer system. It provides 
basic facilities needed to store and 
manipulate large blocks of digital data 
with minimum operator intervention. 
Adaptor cards, the buffered memory 




September 1978 Personal Computing 73 




OK Machine & Tool’s WD Series Wire Dispenser 



expansion card, outboard function 
circuits and data transmission out- 
boards comprise the lion’s share of 
other products offered by E & L 
Instruments. 

Outboards are frequently-used cir- 
cuits permanently assembled as mod- 
ules that you can quickly install in 
the solderless breadboarding socket 
of the MMD-1 Mini-Micro Designer. 
These standardized designs simplify 
interfacing and minimize time required 
to implement special display, input/ 
output or control circuits. Power is 
picked up directly from prewired 
buses in the breadboarding socket. 

Model WK-5 wire wrapping kit is 
the epitome of all that is wire wrap- 
ping. Produced by OK Machine and 
Tool Corporation, Bronx, NY, the 
kit includes all the tools and parts you 
need for prototype and hobby ap- 
plications, conveniently packaged in 
a handy, durable plastic carrying case. 
Inside the case you’ll find a battery- 
operated wire wrapping tool, a uni- 
versal PC board, an edge connector 
with wire-wrapping terminals, a set 
of PC card guides and brackets and 
much more - certainly worth the 
S74.95 price for any breadboarding 
enthusiast or electronics engineer. 

With an eye to the future, you 
may wish to investigate Sharp’s thin 
film electroluminescent TV. This 
black and white set, weighing just 
over eight pounds, features a six-inch 
diagonal screen. A matrix-type thin 
film electroluminescence (EL) panel 
developed by Sharp Corporation of 
Osaka, Japan, replaces the conven- 
tional picture tube. Tire super-thin 
flat display utilizes AC power to trans- 
mit pulses which alternatingly polar- 
ize and depolarize electrodes in the 
screen. 

High pressure diffusion self- 
alignment circuitry combines with ad- 
vanced semi-conductor technology to 
create the DSA MOS IC that handles 
signal processing and switching in 
the EL television set. Don’t rush out 
just yet, because it will be a while be- 
fore we can buy these TVs in the 
United States. 

Chemtronics, Inc., Hauppauge, 

NY, sells a self-contained portable 




Sperry Instruments’ 
Twin-Pak for Meters 



compressed air system that provides 
controlled removal of dust, lint, ox- 
ide particles, etc. without depositing 
harmful contaminants. Applications 
include use on mechanical and elec- 
trical miniature assemblies, audio 
components, computer tapes and 
heads, clean room areas, timepieces, 
business machines, camera lenses and 
other optics plus film, negatives and 
slides. This spray is particularly well 
suited for your micro and other deli- 
cate electronics because it contains 
pure, moisture-free, non-flammable 
and non-toxic filtered gas. A fifteen 
ounce can sells for about $2.50. 

Several manufacturers offer a 
variety of aerosol cans filled with 
everything from silicon to freon. In 
several instances, my can of silicon 
spray has more than paid for itself. 
One spritz from the can gives excel- 
lent protection from moisture and 
other contaminants. Some products 
combine the benefits of silicon spray 
with a rust remover providing an ex- 
cellent product for corroded, rusted 
equipment. The first spurt loosens 
the rust; the second cleans the area 
and coats it with silicon for future 
protection. GE makes one type which 
you’ll find in most discount depart- 
ment stores. 

The Devoke Company, Palo Alto, 
CA, recently introduced a solution to 
CRT work station clutter - a CRT 
tray formed of crystal-clear acrylic. 
This tray fits on top of CRT units to 
keep in-use documents stacked neatly 
within easy reach and sells for $1 1 .50. 
The tray measures 1 6”w x 12” d x 
2 H” h with a handy thumb notch in 
the front, allowing easy access to the 
contents. 

Periphicon Type 511 Optical 
Image Digitizer lets your computer 
perceive events and objects in the 
real world. A 32 x 32 element pic- 
ture is easily accepted by almost any 
computer system. A fast (fl .9/1 3mm) 
tens, focusing from 0.2 meters to in- 



finity, allows the Type 5 1 1 to solve 
problems in such fields as robotics 
and process control. Add this to your 
micro and you’ll have all the makin’s 
of Big Brother from Orwell’s 1984 . 

Not too long ago someone devel- 
oped a little gadget that should have 
been marketed long ago: a two-lead 
PCB-mount LED socket. I recently 
finished building one of those clocks 
with about a hundred LEDs on the 
face and on the pendulum. Sockets 
would have made a much more prac- 
tical printed circuit board with far 
less hassle in changing defective LEDs. 
Contacts on these sockets have 0.100” 
mounting centers and are tin-plated 
phosphor bronze with a special anti- 
wicking configuration to prevent sol- 
der or flux creepage. These new UNI- 
PAC-2LED sockets are available na- 
tionwide at Methode Industrial Dis- 
tributors, or from their home office 
in Rolling Meadows, IL. 

Midguard Electronics, Newton, 

MA, offers their UMB, Universal Prin- 
ted Board. This board is an elegant 
and practical solution to many bread- 
boarding and production problems. 

Its unique two-sided interlacing foil 
pattern incorporates four indepen- 
dent power planes, each one bussed 
to all 264 pad positions. This design 
allows you to use both analog and di- 
gital components on one board. Two 
aspects of the UMB make it especial- 
ly suitable for prototyping and evalu- 
ating microprocessor or interface cir- 
cuits. First, the grid of 792 holes avail- 
able for components is aligned on 
0.100” centers in both the x and y 
axes. Second, none of the com- 
ponent pads are tied to any of the 
power planes; power planes are bus- 
sed beside every pad position and re- 
quire only short jumper wires to make 
connections. The price for 1 to 6 
pieces is $17.15 each — a reasonable 
price for such a quality PCB. 

Vector Electronic Company, Syl- 
mar, CA, has a newly developed wrap- 
ped-wire tool which makes gas-tight 
interconnections with standard Tef- 
zel insulated wire without time-con- 
suming measuring, cutting and strip- 
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Abbeon Cal, Inc. 


Plasti-Coat for 


RE 


$22.50 














• 


• 


53 




Tools, Equipment 




per gal. 




















All Star Products 


Joystick Control and 


MO 


$ - 




• 


• 
















Console 
























AP Products, Inc. 


Logical Connection 


RE, MO, DI 


$10.00 


• 


• 


• 


• 


• 


• 




• 


55 




16, 24 & 40 (pin) 




to $35.00 




















Cambion (Cambridge 


24-pin PROM Protector 


RE, MO 


$ - 


• 


• 


• 


• 


• 


• 




• 


56 


Thermionic Corp. 


Socket 
























Chemtronics 


Micro-Duster 


RE, DI 


$2.50 


• 


• 


• 


• 


• 


• 




• 


57 




Aerosol Spray 
























The Computerist 


Cables for KIM-1 


MO 


$10.00 








• 










58 




to Memory Plus 
























Contact East 


(Electonic Tool 


MO 


N/C 


• 


• 


• 


• 


• 


• 


• 


• 


59 




Catalog) 
























Continental Specialties 


LM-2 Logic Monitor 


RE, MO 


$129.95 


• 


• 


• 


• 


• 


• 




• 


60 


Corporation 


























Continental Specialties 


203A Proto-Board 


RE, MO 


$124.95 








• 










61 


Corporation 


























Continental Specialties 


LM-1 Logic Monitor 


RE, MO 


$59.95 


• 


• 


• 


• 


• 


• 




• 


62 


Corporation 


























Continental Specialties 


LP-3 Logic-Probe 


RE, MO 


$69.95 


• 


• 


• 


• 


• 


• 




• 


63 


Corporation 


























Continental Specialties 


Design Mate 4 


RE, MO 


$129.95 


• 


• 


• 


• 


• 


• 




• 


64 


Corporation 


























Control Products 


Series RSB Single Screw 


- 


$ - 


• 


• 


• 


• 


• 


• 


• 


• 


65 


Division 


Tri-Barrier Blocks 
























Deboke Co., 


CRT Tray 


MO 


$11.50 




• 


• 










• 


66 


Dorien Products 


Water Alert 


MO 


$45.00 


• 


• 


• 


• 


• 


• 




• 


67 






RE 


to 75.00 




















Dremel Mfg. 


Versatile Vise 


RE 


$21.95 














• 




68 


Dynascan 


B&K Precision 


- 


$ - 


• 


• 


• 


• 


• 


• 




• 


69 




DP-50 Logic Probe 
























E&L Instruments 


Adam Breadboarding 


NG, MO, DI, 


$ - 


















70 




System 


RE 






















E&L Instruments 


D-Bug Box 


MO, DI, RE 


$300.00 kit 








• 








• 


71 








$400.00 asm. 




















E&L Instruments 


LR-29 Input Port 


MO, DI, RE 


$25.00 kit 








• 








• 


72 








$32.00 asm. 




















E&L Instruments 


LR-36 Analog to 


MO, DI, RE 


$120.00 kit 








• 








• 


73 




Digital Converter 




$140.00 asm. 




















E&L Instruments 


LR-35 Digital to 


MO, DI,RE 


$100.00 kit 








• 








• 


74 




Analog Converter 




$120.00 asm. 




















E&L Instruments 


LR-50 Single Step 


MO, DI, RE 


$26.00 kit 








• 








• 


75 




Outboard 




$40.00 asm. 




















E&L Instruments 


LR-25 Breadboarding 


MO, DI, RE 


$30.50 kit 








• 








• 


76 




Station 




$61.10 asm. 




















E&L Instruments 


MMD/HEX Keypad 


MO, DI, RE 


$155.00 kit 






• 










• 


77 








$185.00 asm. 




















E&L Instruments 


MMD D-Bug PROM Set 


MO, DI, RE 


$100.00 








• 








• 


78 


Edsyn, Inc. 


Silverstat Soldapullt 


MO, RE 


$ - 


• 


• 


• 


• 


• 


• 




• 


79 


EICO Electronics 


Digital Multimeter 


MO 


$69.95 


• 


• 


• 


• 


• 


• 




• 


80 


Instrument Co., Inc. 


Model 272 
























Electrolabs 


ESAT 200A Terminal 


MO 


$329.00 


• 


• 


• 








• 


• 


81 


Electronic Production 


Micro-Shear 


MO 


$ - 


• 


• 


• 


• 


• 


• 


• 




82 


Equipment Corp. 


Lead Flushcutters 
























Electronic Systems 


Modem Type 103- 


RE, MO, DI 


$27.50 kit 


• 


• 


• 


• 








• 


83 




orig. or answer 
























Electronic Systems 


RF Modulator 


RE, MO, DI 


$13.50 kit 


• 


• 


• 










• 


84 


Electronic Systems 


RS 2 32/TTY Interface 


RE, MO, DI 


$7.00 kit 


• 


• 


• 










• 


85 


Electronic Systems 


DC Power Supply 


RE, MO,DI 


$42.00 kit 




• 


• 


• 


• 






• 


86 




±5v, ±12 vdc) 
























ExtensysCorp. 


Gutch Grabber for 


RE, MO 


$79.50 








• 








• 


87 




S100 bus 
























Gruber Products, Co. 


3128 Wheelit Sum-Line 


_ 


$ - 


• 


• 


• 


• 


• 


• 


• 




88 




Folding Cart 
























Hybricon Corp. 


Wire Wrap Pins 


_ 


$19.50 


• 


• 


• 


• 


• 


• 


• 




89 




(SP-1-2, CP- 1-2, NP-1-2) 




to $150.00 


























per K 




















Hybricon Corp. 


Edgeboard Connectors 




$5.95 and up 






• 


• 


• 


• 




• 


90 
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Hybricon Corp. 


Wire Wrapping Guns 


_ 


$105.75 


















91 




WWG-620B, WWG-615B 




and $131.50 




















Information 


LP-220 Light Pen 


MO 


$195.00 


• 


• 


• 










• 


92 


Control Corp. 






approx. 




















Jade Computer 


MS- 15 Miniscope 


RE, MO, RP 


$289.00 


• 


• 


• 


• 


• 


• 




• 


93 


Products 


























Howard L. Johnson Co. 


American Beauty 


MO 


$ - 


• 


• 


• 


• 


• 


• 




• 


94 




V-3600 soldering station 
























Jonard Industries Corp. 


Wire Wrapping & 


- 


$ - 


















95 




Unwrap. (Catalog) 
























Klein Tools 


Stripper/Cutter 


- 


$ - 


















96 




Tool (#1011) 
























Magnetic Information 


Cassette Media 


MO 


$ - 






• 


• 








• 


97 


Systems 


and Services 
























Maine Mfg. Co. 


Mobile Terminal 


MO 


$ - 




• 


• 


• 


• 


• 






52 




Stand #10950 
























Marketing 


Bran-Det Branding 


MO 


$17.50 


















98 


Internat’l Inc. 


Iron 
























Methode 


Uni-Pac-2LED 


RE, DI 


$ - 


• 




• 


• 


• 


• 




• 


99 


Electronics, Inc. 


PCB Sockets 
























Micro Electronics 


100 Series DIP 


MO, DI 


$14.95 


• 


• 


• 


• 


• 


• 


• 




100 


Systems, Inc. 


Insertion Tools 




to $34.65 




















Micro Electronic 


200 Series DIP 


MO, DI 


$16.30 


• 


• 


• 


• 


• 


• 


• 




151 


Systems, Inc. 


Extraction Tools 




to $35.20 




















Midgard Electronics 


UMB-Universal 


MO 


$13.25 


• 


• 


• 


• 


• 


• 




• 


152 




Mounting Board 




per 100 




















Minicomputer 


Three Cover Cassette 


MO 


$4.75 ea. 






• 


• 










153 


Accessories Corp. 


Binder 2435-A 
























Minicomputer 


Floppy Envelopes & 


MO 


$11.95 ea. 










• 








154 


Accessories Corp. 


3-Ring Binder 
























Minicomputer 


Minifloppy Envelopes 


MO 


$11.95 ea. 










• 








155 


Accessories Corp. 


& 3-Ring Binder 
























Minicomputer 


Lazy Susan 


MO 


$44.95 


• 


• 


• 


• 


• 


• 


• 




156 


Associates Corp. 


#485 1-A 
























Minitool 


Micro Drilling 


MO 


$1125.00 


• 


• 


• 


• 


• 


• 


• 




157 




Machine Model M 
























Mitchell-Hughes Co. 


Soldercraft 6A 


- 


$ - 


• 


• 


• 


• 


• 


• 


• 




158 




Miniature Sold. Iron 
























National Camera 


(Catalog of Tools) 


MO 


N/C 


• 


• 


• 


• 


• 


• 


• 


• 


159 


OK Machine 


WD Series Wire 


MO, RE, DI 


$3.95 single 


• 


• 


• 


• 


• 


• 


• 




160 


and Tool Corp. 


Dispenser 




color $5.95 


























tri color 




















OK Machine 


WK-5 Wire 


MO, RE, DI 


$74.95 


• 


• 


• 


• 


• 


• 


• 




161 


and Tool Corp. 


Wrapping Kit 
























OK Machine 


CON-1 Edge Connector 


MO, RE, DI 


$3.49 ea. 


• 


• 


• 


• 


• 


• 


• 




162 


and Tool Corp. 


with Wire Unwrapping 


























Contacts 
























OK Machine 


EW-8 Electric 


MO, RE, DI 


$85.11 


• 


• 


• 


• 


• 


• 


• 




163 


and Tool Corp. 


Wire Wrapping Tool 
























Periphicon 


Type 511 Optical 


MO 


$200.00 




• 


• 










• 


164 




Image Digitizer 
























Pitts Enterprises 


May Lee Computer 


MO 


$5.50 






• 


• 






• 


• 


165 




Cassette Tapes 




for 3 




















Phone 1, Inc. 


PI- 14 Card Reader 


MO, RP 


$1995.00 


• 


• 


• 


• 






• 


• 


166 




Terminal 
























Printcraft 


DeskTop Vi” Data 


MO 


$30.00 




• 


• 


• 






• 


• 


167 


Systems, Inc. 


Cartridge Storage 




to $40.00 




















Ramsey Electronics 


CT-50 Frequency 


MO 


$89.95 kit 




• 


• 


• 


• 






• 


168 








$159.95 asm, 




















Recortec 


Microsette Short 


RE, MO 


$ - 






• 


• 






• 


• 


169 




Length Cassettes 
























Robins Industries 


Floppy Disk Hanging 


- 


$17.80 






• 




• 




• 




170 


Corp. 


Storage Rack 78.053 
























Robins Industries 


Dust Collector Lint-Free 


- 


$20.25 


• 


• 


• 


• 


• 


• 


• 




171 


Corp. 


Cleaning Cloth 
























Sharp Electronics Corp. 


ELTV: Electrolumi- 


- 


$ - 




• 


• 










• 


172 




nescence Television 
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U 

.a 


lx 
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0 

H 


z 
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J5 

CD 
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IT 


0* 

u 


5 

H 


s 

u 


tfa 


c 

a. 


CD 

s 


5 


a 


Shell Container Corp. 


Cubby Mini Storage 


RP 


$ - 






• 








• 




173 




System 
























Sperry Instruments, Inc. 


Twin-Pak For Rotary 


DI 


$ - 


• 


• 


• 


• 


• 


• 




• 


174 




Snap-Around Ammeter 
and SP-142 Multi-Tester 
























Studio 3 


The 3rd Hand 


RE, MO 


$9.95 


• 


• 


• 


• 


• 


• 


• 




175 


Terminal Systems, Inc. 


Automatic Answer 


RE, DI, RP 


$350.00 






• 


• 








• 


176 




Modem AAM300 
























Textool Products, Inc. 


Zero Insertion Pressure 


MO 


N/C 


• 


• 


• 


• 


• 


• 


• 


• 


177 




Sockets (Catalog) 
























3M Static Control 


Portable (Velostat) 


MO 


$24.80 


• 


• 


• 


• 


• 


• 


• 


• 


178 


System 


Field Service Kit 
(Electrostatic Protection) 
























Tyton Corporation 


3” Wire Ties 




$4.50 
per 1000 


• 


• 


• 


• 


• 


• 


• 




179 


Vaco Products Co. 


70Z60 Super Case 


DI 


$310.00 


• 


• 


• 


• 


• 


• 


• 


• 


181 




W/Tools 
























Vaco Products Co. 


70380 Super Case 


DI 


$264.00 


• 


• 


• 


• 


• 


• 


• 


• 


182 




II W/Tools 
























Vaco Products Co. 


70390 Super Zip 


DI 


$167.00 


• 


• 


• 


• 


• 


• 


• 


• 


183 




Case W/Tools 
























Vaco Products Co. 


70420 Convertible 


DI 


$160.00 


• 


• 


• 


• 


• 


• 


• 


• 


184 




Super Tool Set 
























Vaco Products Co. 


89950 Economy 


DI 


$35.00 


• 


• 


• 


• 


• 


• 


• 


• 


185 




Terminal Kit 
























Valtec Corporation 


Tinkerlink 


- 


$119.00 


• 


• 


• 


• 








• 


186 




Fiberoptics Data Link 
























Vector Electronics 


4350 Plugboard 


MO, DI 


$14.95 ea. 


• 


• 


• 


• 


• 


• 


• 


• 


187 


Co., Inc. 

Vector Electronic 


4607 Plugboard for 


MO, DI 


$15.95 ea. 


• 


• 


• 


• 


• 


• 


• 


• 


188 


Co., Inc. 

Vector Electronics 


P187 Universal Termi- 


MO, DI 


$29.50 


• 


• 


• 


• 


• 


• 


• 


• 


189 


Co., Inc. 


Terminating Fixture 
for IDC Cables 
























Vector Electronic 


P184-4T1 117 VAC 


MO, DI 


$89.00 


• 


• 


• 


• 


• 


• 


• 


• 


190 


Co., Inc. 


Pistol Grip Motorized 
Tefzel Wire Wrap Tool 
























Vemco Corp. 


Vemcolite VL-4 Tele- 


RE 


$119.50 


• 


• 


• 


• 


• 


• 


• 


• 


191 




scoping Fluorescent 
Incandescent Fixture 
























Vertel 


LC-31 Game Loader 


- 


$ - 






• 


• 






• 


• 


192 




Magnetic Card Reader 
Encoder 
























Wescopr 


Conducto-Mat (3x8’) 


_ 


$ - 


• 


• 


• 


• 


• 


• 




• 


51 




W/Snap Fastener for 
Ground Strap 

























Software Tools 


Planning 


Flowcharting 


Program Encoding 


Inputting Data 


Debugging 


Production Run 


Instruction Aid 


Graphic Aid 


Circle No. 


Company Name 


Product Name 


Available From 


Retail Price 


Alpha Supply Co. 


Micro Coding Form 


MO 


$1.00 


• 




• 


• 


• 








193 


Berg Publications 


Periodic Guide 


RE, MO 


$5.00 


• 


• 




• 




• 






194 




For Computerists 
























The Computer Corner 


Program 1 Cassette 


RE, MO 


$ .98 








• 




• 






195 


Fickled Thinking Aids 


Fickled Thinking 


MO 


$12.50 


















196 




Aids Starter Kit 
























Gimix 


DMXBUG 


RE 


$68.00 






• 


• 


• 


• 


• 


• 


197 


Graphic Products 


Format & Formaline 


RE 


$ - 


• 


• 










• 


• 


198 


Minicomputer 


TI Programmer 


MO 


$59.95 






• 


• 


• 


• 


• 


• 


199 


Associates Corp. 


























Minicomputer 


Programmers Template 


MO 


$4.95 


• 


• 


•- 


• 


• 




• 


• 


200 


Associates Corp. 



























September 1978 Personal Computing 77 




Continental Specialties 1 
Proto-Board 203A 




Sharp Electronics’ 
Super Thin Screen TV 



ping. “Daisy chain” terminations re- 
quire about five seconds per post — 
less time than required to strip in- 
sulation fiom conventional wrapped 
wire. Vector Electronics also lists a 
universal fixture which simultaneous- 
ly terminates 10 to 60 contacts of a 
ribbon cable onto nearly all 1DC (in- 
sulation displacement connector) soc- 
ket plugs. 

Still another hardware product 
from Vector Electronic is significant 
to Heath computer owners. This gen- 
eral purpose prototyping circuit board 
permits convenient construction of 
custom interface circuits for Heath 
HI 1 microcomputers and DEC’s 
LSI1 1, PDP8, and PDP1 1 minicom- 
puters. The 4607 Plugboard, fabri- 
cated of blue epoxy-glass composite 
material, is priced at $15.95. Other 
items available include DIP sockets, 
terminals, connectors, PCBs, card 
cages, enclosures and complete 
packaging systems. 

The “Glitch Grabber” from Ex- 
tensys Corp., Mountain View, CA, a 
board interconnection device that sig- 
nificantly reduces noise, glitches and 
jitter on the SI 00 bus, carries a retail 
price of $79.50. This device provides 
glitch-free signals (no spikes, inter- 
ference or cross-talk) by bringing some 
well-documented analog techniques 
from transmission-line analysis to the 
digital world of SI 00 computers. 

3M Company constantly creates 
ingenious products to titilate engineers 
and hobbyists alike. This time they’ve 
developed a field service kit for elec- 
trostatic protection of static-sensitive 
devices. Tire kit contains Volume Con- 
ductive “Velostat” material (resistivity 
3 x 10 3 ohm-cm) to provide an effec- 
tive path to ground. The conductivity 
is unaffected by age and not depen- 
dent on humidity or other environ- 
mental factors. Check into this kit if 
you work with electronics in a dry, 
static-active environment. 

Cambridge Thermionic Corpora- 
tion, Cambridge, MA, lists a 24-pin 
PROM protector socket. This socket 
eliminates the possibility of damag- 
ing costly PROM and other 24-pin 



DIP packages that must be plugged 
and unplugged for changing and tes- 
ting programs and trouble shooting 
systems. 

Any 1 5 to 60 watt soldering iron 
plugs into American Beauty's V-3600 
power unit to make a complete sol- 
dering station. The V-3600's solid- 
state circuitry regulates output volt- 
age and wattage. Infinitely variable 
(stepless) dialing delivers from 0 to 
100% of the line voltage, providing a 
wide range of tip temperatures with a 
single iron — even your oP klunker. 

If the slightest possibility exists 
that a flood could innundate your 
home, you should consider “Water 
Alert”, a device that provides a loud 
high-pitched “on-off’ alarm for up to 
24 hours, a flashing light or a tele- 
phone call through an automatic dia- 
ler. Only a thin film of water on the 
surface monitored by Water Alert is 
needed to actuate the alarm. Immedi- 
ate detection of water provides maxi- 
mum response time to prevent exten- 
sive damage. The unit is roughly the 
shape of a Frisbee 6” in diameter and 
weighs about ten ounces. You can ad- 
just this battery-operated unit to acti- 
vate the alarm with a water film be- 
tween 1/64 and 1/8 of an inch. Prices 
range from $45 to $75, depending on 
options - a small price to pay for 
peace of mind. 

Vaco Products Company, North- 
brook, IL, is one of several sources of 
tools packaged in anything from tool 
boxes to canvas bags to elegant execu- 
tive attache cases. Prices vary exten- 
sively, but little is excluded from the 
list of tools Vaco offers. 

Contact East, Burlington, MA, and 
National Camera, Englewood, CO, 
both offer a catalog of tools and mis- 
cellaneous devices to assist you in 
delicate assignments. Request both 
catalogs and keep them on file. 

Studio 3, Kailua, HA, has one of 
the most sought-after gadgets for elec- 
tronics hobbyists — a sturdy alumi- 
num circuit board holder called the 
“3rd Hand”. This “vise” clamps to 
the edge of your workbench, holding 
the board at a convenient angle for 




positioning parts. You can then flip 
the board forward to solder parts in 
place. A vinyl basket protects the 
board from damage while holding it 
securely in place. The open-end de- 
sign allows the 3rd Hand to hold cir- 
cuit boards of any size. This little gem 
costs $9.95 and is available from lo- 
cal dealers and from Studio 3. 

A large catalog of small computer 
accessories is available from Minicom- 
puter Accessories, Sunnyvale, CA. 
Thumbing through the pages, I spot- 
ted several items of interest. Instead 
of stacking boxes of cassettes in the 
bookshelf, order their Three Cover 
Cassette Binder which holds 1 2 cas- 
settes and has a vinyl note pocket for 
8*4” x 1 1” paper. It sells for S4.75 
(minimum order of 3). 

Another storage device is the three- 
ring binder for storing 8” or 5*4” flop- 
py disks. The floppies are stored in 
16-mil clear vinyl envelopes that fit 
onto the rings of the binder. The 
spine of the binder offers a warning 
on x-radiation and electromagnetic 
radiation. $1 1.95 buys a black-with- 
white-lettering binder and ten flexible 
disk envelopes. 

The Minicomputer Accessories 
catalog also lists two Lazy Susans for 
holding terminals. The smaller Susan 
is 16”! xl6”wx 1-3/1 6”d, holds 
2000 pounds, offers 360° access to 
each terminal and sells for $44.95. 

The simulated walnut top is securely 
mounted with a smooth-rolling ball- 
bearing assembly to its base. This de- 
vice could be very handy in demon- 
strating or teaching. 

There are scores more tools, gad- 
gets, devices and hardware/software 
aids. We’ve only examined a few. As 
new products develop in this area, 
we’ll list them in our What’s Coming 
Up (new products) section. 

Examine the accompanying charts, 
circle on the reader service card the 
numbers corresponding to the pro- 
ducts you're interested in and mail 
the card. We’ll forward your requests 
for information to the manufacturers. 

In the interim, keep on toolin’ with 
your micro. . . 
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SEALS is proud to announce... 



OVER 20000 
UP AND RUNNING 




The amazing SEALS 8K memory 



April 1978 marked the second anniversary 
of the first Seals 8K memory. And over the past 
two years Seals has delivered more than 20,000 
8K memories. 

If you already own a Seals 8K board, you 
know about performance and dependability. 
But if you are still looking for a memory you 
can depend on, it's time you asked your local 
retailer about Seals reliability. Seals is the 
memory that works the first time, and every time. 

The Seals 8KSC pictured above is available 
in both slow (500 nsec.) and fast (250 nsec.) 
versions. There are also Seals 8K's for your 
6800 computer--the Seals 68KSC and 68KSC-Z. 
All Seals memory boards come assembled and 
tested and include gold edge connectors, 
sockets for all ICs, all address, control and data 
out lines fully buffered, and many more 
important features. 




Pictured above is the first Seals 8K Memory Board 
# S/N 0001 . The board that worked the first time. 



When the time comes for your computer to 
remember more, you'll want to remember 
Seals--the memory people. Seals product re- 
liability is a standard in the industry--the 
standard your system deserves. For perfor- 
mance and dependability you can count on, ask 
your retailer for memories and accessories 
from Seals Electronics. 

The board pictured below is the very first 
Seals 8K ever assembled--S/N 0001 . If you are 
a Seals 8K owner, you won't be surprised to 
know that this board has seen long and de- 
manding service and was still up and running 
in a TVA computer in Tennessee when it was 
removed to be photographed. 

Since Seals products are distributed through 
retailers throughout the country, we at Seals 
really don't know where all the 8K's are or how 
they are being used. If you already own a Seals 
8K, we would like to hear from you. Just drop 
a note to our Marketing Division at 10728 
Dutchtown Road, Concord, TN. 37922. 

If you would like information on the full Seals 
product line, and a list of retailers in your area, 
write to the same address or call (615) 966-8771. 

SEALS ELECTRONICS 

INCORPORATED 
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COMPUTER CHESS 



The People Speak Out 



. . . This letter from Charles Derr of 
Boynton Beach, FL 33435 (Box 488) 
describes his problems with chess ma- 
chines. “I have absolutely no know- 
ledge of chess with real computers,” 
writes Charles. “But I bought a Chess 
Challenger II on 10/10/77, Compu 
Chess on 4/6/78 and Boris 5/5/78. 

1 had never seen chess played until I 
was past 50, then got interested and 
played for several years, mostly by 
mail. After a coronary l gave it up, 
then became re-interested a few years 
ago, but found little interest in the 
game among the 1 500 residents of our 
retirement condominium, so turned to 
the machines for chess play. I do be- 
long to the Chess Club in Delray 
Beach, which meets for 3 Vi hours once 
a week, but Fd like to play 3 or 4 
times per week, at least; I hope some 
day to find another retiree nearby 
with comparable interest and ability. 

In my opinion, Compu Chess is a total 
‘flop’. It advertises six levels of play 
but after 120 full hours of waiting, it 
had not responded to my sixth move 
in a game at level 6, so I gave it up and 
wrote the Company; they replied that 
actually only the four levels are suita- 
ble for games, the fifth and sixth levels 
intended for problems such as mate- 
in-two, etc. At its 4th level it lost bad- 
ly to Challenger II’s third level, but I 
have records of over 200 games I have 
played against Challenger, both as 
white and as black, and have lost only 
two or three games. I have had Boris 
only 3 days, and think he is sadly over- 
rated. I pitted him as black vs. Chal- 
lenger II as white; at move 10 white 
could have played B x P check; K x P 
was forced; then Q x Q with no re- 
course. But Challenger did not ‘see’ 
that move and it finally lost the 
game. I played white against Boris to- 
day, three minutes for its moves. 

This variable time response is a good 
feature of Boris but the use of sym- 
bols for chess men, such asbbJ for Rook 
and^fci for Queen is a very bad feature — 
captured his Queen with my Bishop at 
move 1 1 ; in the next game, also at 3 
minutes, he lost his Queen for a Knight 



in 10 moves. I keep a record of these 
games if anyone is interested. I find 
these ‘gadgets’ interesting as a pastime 



for someone in my circumstances but 
wouldn’t recommend them unless the 
person is familiar with their disadvan- 
tages. For example, Boris and Compu 
can be set up in mid-game in minutes, 
but Challenger must be fed each move 




Illustration by Nancy Lawrence 
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What you should know 
about the Seals Retail Program 




The performance-packed family of Seals products featuring (lower left to right) BBUC, 4KROM, 8KSC, 1 6KSC, (middle left 
to right) 68EXT large and small, 68WWC, 68KSC, 88WWC, 88EXT (top) PUP-1 computer. 



At Seals Electronics we believe in specialization. 
We concentrate on manufacturing a reliable line of 
microcomputer products so that you, the retailer, 
can concentrate on sales. 

When you are a Seals dealer you can depend on 
Seals for: 

• Dependable, quality hardware with an 
industry wide reputation for excellent per- 
formance. 

• A marketing program designed to support 
you at the point-of-sale. 

• Price margins that give you the best pos- 
sible advantage and recognize that you 
need profits to operate. 

• A staff of marketing and technical special- 
ists who are interested in you and your 
business. 

The people at Seals have been in the microcom- 
puter business for a long time. We know that the 
computer retailer needs and deserves the very best 
possible support from a manufacturer. We arecon- 
stantly on the alert to improve our retail program. 
Seals works with you to increase your sales 
and assure you satisfied customers. We don't ask 
that you be a manufacturer (all our products are 
available assembled and tested) and we know you 
don't want us to be a retailer. 



The 1977 Computer Store Survey published by 
Image Resources gave Seals Electronics consis- 
tently high ratings in the areas of product image, 
value to customers (product reliability and docu- 
mentation), and dealer interface with manufac- 
turers. 

We are proud of our record with retailers and are 
working hard to improve our position in the indus- 
try. We would like to work with you. 

For current literature on the Seals microcomputer 
product line and/or more information on our retail 
program, call or write our Marketing Department, 
Seals Electronics, 10728 Dutchtown Road, 
Concord, TN 37922, (615) 966-8771. 

Dealer support is more than just words to us. 

Vt* 

SEALS ELECTRONICS 

INCORPORATED 
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COMPUTER CHESS 



individually, but with no waiting time. 
The makers of both Challenger and 
Compu speak of up-grading their 
machines, for a price, some time in 
the future. Incidentally, The Challeng- 
er mentioned on page 8 of News- 



Toronto Tally 

. . . The final round at Toronto saw a 
game played between Duchess and 
Master. Master had come into the tour- 
nament seeded No. 3. A program from 
Rutherford Labs, Harwell, England, it 
was authored by J.A. Birmingham and 
Peter Kent using PL/1. Rated as one of 
the world’s top chess programs, its 
main known weakness was an inability 



letter issue #1 is probably the original 
$200 Challenger which could play 
black only; II can play white or black 
and has 3 levels of play. The Heath-kit 
people were offering Challenger II 
at $200 less 10% ” 



to detect mate at closer than 3 ply. 
Memory size of Master, which was run 
on an IBM 370/168 was 1 70K; it had 
an opening book size of 450 variations; 
and could consider an average of 
100,000 positions per move. Before 
meeting Duchess in this last round, 
Master had lost only to the champion 
Chess 4.6 and had beaten both Elsa 



and Chute 1.2. Certainly, it was the 
favorite going into the match with Duc- 
hess. Duchess, however, was not going 
to be a push-over. It had already beaten 
last year’s champ, Kaissa and had 
trounced a program considered strong, 
Ostrich. Duchess, the entry from Duke 
University, NC, was authored by Tom 
Truscott, Bruce Wright and Eric Jen- 
nings. It had a program size of 300K, 
with a book opening of 3,000 varia- 
tions but could consider only 1 ,200 
positions per move as against Master’s 
100,000. On memory size and opening 
book, Duchess was obviously the over- 
whelming favorite. However, it lagged 
far behind in positions examined per 
move by almost 1 00 to 1 . The game 
went as follows: 



White: Master Black: Duchess 



1 N-KTH 










25. P-Q5 


PxP 


x » ii aV. D J 

2. P-QB4 


A IYI) J> 

P-Q4 




litp i||lp IBP 




26. QxP 


QxQ 


3. PxP 


NxP 








27. BxQ 


N-N5 


4. P-KN3 


P-QB3 




m m y m.Lm * 




28. B-K4 


B-B4 


5. B-N2 


P-K3 








29. K-N2 


BxB 


6. 0-0 


B-K2 




iiiHI iiill jilli 




30. PxB(see fig) 


P-KR3 


7. P-Q4 


0-0 




lip a nn pip 




31.K-B3 


K-Bl 


8. P-K4 


N-B3 








32. P-R4 


K-K2 


9. N-B3 


P-QN3 




AB ip 




33. P-R5 


K-K3 


10. N-K5 


B-R3 








34. K-B4 


N-Q4 ch 


11.R-K1 


Q-Bl 




IIP IIP fol 




35. BxN ch 


KxB 


12. B-K3 


QN-Q2 




//y m ^ nn^ 




36. P-KN4 


P-N5 


13. NxN 


QxN 




IwP jliip Pill iwif 




37. K-B5 


P-R6 


14. P-K5 


N-Q4 




up Ihp Ihp up 




38. P-K4 ch 


K-B4 


15. Q-R4 


B-N4 




Pill Pill iPill 




39. PxP 


PxP 


16. NxB 


PxN 








40. P-K6 


PxP ch 


17. Q-N3 


KR-Q1 


Position after White’s 30th move. 


41.K-K5 


P-R7 


18. B-Q2 


QR-B1 


Both antagonists have played agres- 


42. KxP 


P-R8=Q 


19. QR-B1 


P-QR4 


sively and have manipulated their 


43. P-N5 


PxP 


20. RxR 


RxR 


major pieces rather than advance the 


44. P-K5 


Q-Q5 


21. R-QB1 


RxR ch 


pawns. Having knocked off each 


45. K-B5 


Q-KB5 ch 


22. BxR 


P-R5 


other’s big pieces they begin the pawn 


46. K-K6 


P-N5 


23. Q-Ql 


N-N5 


game in earnest. However, Duchess 


47. K-K7 


P-N6 


24. B-K3 


NxRP 


has an obvious advantage both in the 


Black Wins 





number of pieces on board and the 
clustered, protected formation. 



Some San Jose Color 

... At the San Jose Microcomputer 
Chess Tournament in March, (in which 
Kathe and Dan Spracklen came away 
with top honors) two machines, both 



of which floundered to the bottom of 
their classes in position, played each 
other. One machine, Compucolor, 
displayed a colorful chessboard on its 



VDT lending a carnival atmosphere to 
the proceedings. The opponent was 
Steve Stuart who had whipped-up a 
“homebred” machine costing 
“peanuts.” Description of the two 
competitors: Compucolor consisted of 
software for 8001 or Apple II and was 
used to demonstrate a very attractive 
high resolution color display; Steve 
Stuart strung together a 2650 chip 
plus 2K RAM and other parts, includ- 
ing a shiny metal box, all of which 
cost him $85. The two “contraptions” 
indulged in a brief game that is here 
annotated by Alan Benson, Senior 
Regional VP of the USCF, and ICCF 
Postal Master: 



ACM’s 9th 

. . . The Ninth North American 
Computer Chess Championship tour- 
nament, sponsored by Association for 
Computing Machinery, takes place in 



Washington DC from Dec. 3 to 5th. 
Individuals interested in participating 
should write to Prof. M.M. Newborn, 
School of Computer Science, McGill 
University, Montreal, Quebec H3A 
2K6 Canada. Deadline for entries is 
October 20, 1978. 
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Whi te : Com p u color 


1.P-Q4 


P-Q4 


2..B-N5 


N-KB3 


3. P-K3 


N-B3 


4. B-N5 


B-B5 


5. BxN ch 


PxB 


6. BxN 


KPxB 


7. P-KB4 


B-QN5 ch 


8. K-B2 (a) 


R-Nl 


9. Q-R5 


Q-Q2 


10. P-KR4 (b) 


0-0 


11.P-R4 


KR-K1 


12.P-N4 


BxP (c) 


13. QxB 


QxQ 


14. P-K4 (d) 


QxKBP ch 


15. K-N2 


QxP ch 


16. N-B3 


Q-K7 ch 


17.K-N1 (e) 


QxN 


18.R-KR2 (f) 


R-K8 mate 



Black: Steve Stuart 




Position after White’s 14th move: 
One Hip onlooker was heard to re- 
mark at this point, “White’s queen 
should be wearing colored glasses 
so she could see where she is going!” 



Annotations by Alan Benson 

(a) Certainly not 8. Nc3 allowing 8 . . . Bc3:+!?! I must admit that I 
haven’t seen a quicker way to exchange both loving bishops so fast 
as Compucolor did in this game. 

(b) Whoops! allows black to trap the queen with 10 ... Bg 4. This 
threat is executed after the bishop is attacked on the 12th move. 

(c) Finally! 

(d) A horrible move -weakens the KBP for no reason. 

(e) 17. Kg3 isn’t much better for after 17 . . .Re+ mates shortly. 

(f) Only 18. Nc3 holds out a few more moves after 18 . . . Bc3: 19. be:, 
Re2 and mates in three. Nice little game by Stuart’s machine. 



Chess-book Review 

. . . Doug Penrod sends the following 
review of “A Computer Chess Program 
in Z-80 Assembly Language” ©1978 
by Dan & Kathe Spracklen, (winners of 
the San Jose Tournament) 10832 
Macouba Place, San Diego, CA 92124. 
Cost of the 8^” x 11 ”, 75+3 page 
book, is $15, in comb binding. In his 
review Doug says: 

“I regard this publication as a real 
landmark in computer chess literature, 
and a must for the library shelf of 
anyone that is at all seriously interested 
in computer chess. 

“This program SARGON, easily 
won the hobby computer chess tour- 
nament held in San Jose, California 
from March 3rd through 5th, 1978. 

In fact, it won all 5 of its 5 games in 
the tournament, although it lost to a 
chess master in an exhibition game 
afterward. 

“The book contains a complete 



table of contents, a block diagram of 
the program, and a 4-part introduction, 
an assembly language listing of the pro- 
gram (the bulk of the book), and an 
index to the subroutines. 

“Four pages of the introduction 
are devoted to a thorough description 
and explanation of the program. This 
is so instructive that you may feel that 
it alone is worth the price. This is 
followed by 8 pages on the graphics 
display. This illustrated section ex- 
plains in great detail how the display 
is generated and used. The display 
shows the chess board with a pictorial 
representation of the chess pieces, 
plus a listing of the moves in algebraic 
notation. 

“The 5 page section ‘Users Guide to 
SARGON’ describes how to load the 
program, and how to play chess against 
SARGON. The user can play black or 
white, and can select the depth of 



look-ahead, from 1 to 6 ply. Moves 
are entered in algebraic chess notation. 
This section tells how to castle, to 
capture en passant, how to correct an 
erroneous move, even how to resign. 
The user can set up a board position 
for chess problems. The documenta- 
tion here is complete and unambiguous, 
unlike that for most computer games. 
This book is a model of proper docu- 
mentation, and a great contrast to 
the documentation found throughout 
the hobby computer industry. The 
last part of the introduction is a 
page ‘Notes on the Implementation 
of Sargon.’ 

“The bulk of the book is of course 
the assembly language listing of the 
chess program. This is heavily com- 
mented. The purpose of each table and 
subroutine is described, and the 
meaning and purpose of the variable 
names. For example :‘WACT — White 
Attack Count. This is the first byte of 
the array and tells how many pieces 
are in the white portion of the attack 
list.’ 

“Within the program proper, nearly 
every line of assembly code is com- 
mented, so that it is very easy for a 
reader to follow the logic of the pro- 
gram 0 1 am greatly impressed with the 
clarity and adequacy of the comments. 
This program was assembled using the 
TDL assembler. The mnemonics differ 
a little from those used by ZILOG. If 
you wish to use the program, you 
must change those mnemonics which 
differ from those used by your assem- 
bler. 

“The Z-80 was derived from the 
8080, and the 8080 instruction set is 
upward compatible with that of the 
Z-80. Hence, the 8080 would be the 
easiest case for conversion of this pro- 
gram for use with another micro- 
processor. Someone who successfully 
undertakes this task might make 
arrangements with the Spracklens for 
them to market the 8080 version 
along with the original. 

“A more difficult task would be 
the conversion of the program into the 
assembly language of an unrelated pro- 
cessor, such as the 6800 or the 6502. 
But it would certainly be easier, more 
mechanical and faster, than writing a 
good chess program from scratch. In 
principle, a program could be written 
to perform the conversion. If success- 
ful, a program should enjoy a brisk 
market. 
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“Even the conversion of SARGON 
to BASIC or some other high-level 
language should be straightforward, 
due to the clear and thorough 
documentation of this version. Of 
course, arrangements would have to 
be made with the Spracklens to mar- 
ket any version of SARGON in what- 
ever language. 

“SARGON occupies 8k bytes of 
memory — 2K for data areas, 2K 
for the graphics display and user 
interface, and 4K of move logic. At 
the tournament SARGON was run- 



ning on a Wavemate Jupiter III using 
a 2MHz clock. If your Z-80 machine 
uses a 4MHz clock and memory, 
SARGON will run twice as fast. Com- 
puter chess is one application where 
speed is important. 

“In summary, I heartily recommend 
this book with no reservations . 

“There are other publications 
which a student of computer chess 
should read and have available for 
reference. A list of computer chess 
books in English was printed in the 
Computer Chess Newsletter. A basic 



item is the new $1 .00 bibliography by 
Tony Marsland, described on page 1 12 
of the May 1978 issue of Personal 
Computing and still available in a 
new printing. Some of the items in 
this bibliography will be serially pub- 
lished in the Computer Chess column. 
Some items may be difficult to track 
down and obtain. But reading can save 
a student of computer chess an enor- 
mous amount of time and re-invention, 
and is highly productive for anyone 
who would like to write his own 
computer chess program.” 



Long Haul at Seattle 

. . . During David Levy’s simultaneous 
exhibition during the Seattle computer 
tournament this past October, he ran 
into a tough opponent in Xenarbor , 
which finished third in the tournament. 
This program was developed by 
Donald Miller of Control Data-Data 



Service. It had participated in several 
past ACM tournaments and had, to 
its credit, an impressive win against 
a 1437 USCF rated opponent (though 
hardly at the level of David Levy). 
Xenarbor runs on an IBM 370/158, 
is written in FORTRAN and requires 



130K bytes. It searches a tree of 
about 10,000 positions when consid- 
ering each move. It has, however, a 
small opening library. There were 
more impressive programs opposing 
Levy at the exhibition. It came as a 
great surprise then to many onlookers 
when Xenarbor forced the game into 
75 moves, longest of the exhibition, 
giving David quite a struggle : 



1 . 


P-K4 


P-QB4 


2. 


N-KB3 


N-QB3 


3. 


P-Q4 


PxP 


4. 


NxP 


N-KB3 


5. 


N-QB3 


P-K4 


6. 


N/4-N5 


P-Q3 


7. 


B-N5 


P-QR3 


8. 


N-R3 


P-N4 


9. 


N-Q5 


B-K2 


10. 


BxN 


BxB 


11. 


P-QB3 


0-0 


12. 


N-B2 


B-N4 


13. 


B-Q3 


B-K3 


14. 


N/2-K3 


BxN/6 


15. 


NxB 


Q-Q2 


16. 


0-0 


QR-N1 


17. 


P-QN4 


N-K2 


18. 


P-QR4 


Q-B3 


19. 


PxP 


PxP 


20. 


Q-B2 


R-N3 


21. 


R-QR3 


R/B-Nl 


22. 


R/B-Rl 


Q-Bl 


23. 


R-R7 


N-B3 


24. 


R/7-R3 


R/3-N2 


25. 


N-Q5 


P-B4 


26. 


N-K3 


P-B5 


27. 


N-Q5 


P-R3 


28. 


Q-R2 


K-R2 


29. 


R-R8 


RxR 


30. 


QxR 


QxQ 


31. 


RxQ 


N-Nl 


32. 


K-Bl 


P-R4 


33. 


B-K2 


B-KN5 


34. 


BxB 


PxB 


35. 


K-K2 


N-Q2 


36. 


R-R6 


P-N4 


37. 


RxP 


K-N2 


38. 


P-B3 


P-N6 



White: Levy Black: Xenarbor 




Position after White’s 37th move. 
White snitches a pawn. This one-up 
situation is now maintained by White 
to give him an advantage. 




Position after Black’s 61st move. At 
this point it is evident that Black’s 
threat to queen his pawn has been 
stymied by White’s rook. 



39. PxP 


PxP 


40. N-K7 


K-R2 


41.N-B5 


R-B2 


42. K-Q3 


K-Rl 


43. NxP 


K-R2 


44. N-B5 


N-Bl 


45. N-K3 


N-N3 


46. P-N3 


R-B2 


47.K-K2 


R-R2 


48. N-Q5 


R-R7 ch 


49. K-K3 


R-KN7 


50.N-B6 ch 


K-Rl 


51. R-Q8 ch 


K-N2 


52. N-R5ch 


K-R2 


53. R-QN8 


R-QB7 


54. K-Q3 


R-B7 


55. RxP 


RxP ch 


56. K-B4 


P-N5 


57. R-N6 


K-R3 


58. N-B6 


RxNP 


59. P-N5 


R-N8 


60. R-Q6 


P-N6 


61. R-Q2 


P-N7 


62. N-N4 ch 


K-R2 


63. N-K3 


N-B5 


64. P-N6 


R-N8 


65. NxP 


RxP 


66. NxN 


PxN 


67. R-KB2 


R-KB3 


68. P-K5 


R-B2 


69. K-Q5 


R-Q2 ch 


70. K-K4 


R-QB2 


71.R-B3 


R-B5 ch 


72. K-Q5 


R-R5 


73. P-B4 


R-Rl 


74. RxP 


R-Ql ch 


75. K-K6 


Resigned 
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Errare Humanum Est 

... To anyone who has ever studied 
elementary Latin that phrase is the 
classic admonishment that “To err is 
human.” We certainly errared when 
we first reported Toronto Tournament 
results and gave some wrong info. 
Coordinator of that tournament was 
not Prof. D. Michie,as mentioned. 
Actual Tournament Coordinators were 
Prof. Monroe Newborn of McGill 
University and Prof. Benjamin Mittman 
of Northwestern University. These 
two energetic workers have functioned 



in the same capacity for all U.S. and 
North American championships 
(except for the first one in 1970 which 
was organized by Prof. Newborn him- 
self.) The two have also coordinated 
the operation of the two world com- 
puter championships. David Levy, 
funtioning as Tournament Director, 
has worked with Professors Newborn 
and Mittman in all these activities. 
(Local arrangements in Toronto were 
handled by Prof. Vranesic and Mike 
Valenti.) 



Errare Humanum Est Again 



. . . David Berroth of Colorado points 
out errors in some game scores we 
listed: “The articles on computer chess 
are very interesting,” he writes. “But 
so full of mistakes, they’re frustrating. 

1 have corrected them when possible 
but some games couldn’t be recon- 
structed which ruined my fun of 
replaying them. The following errors 
appeared in ybur May ’78 edition: 

Wita vs. Tyro 
6. H-KB3 to N-KB3 
20. RXR, add check 



Tell vs. Dark Horse 
2. B-QB3 to N-QBs 
15. R-QB1 to R-QN1 (for 17. R-47) 

etc., etc., etc., etc. It’s really a shame 
you couldn’t record the moves any 
better. One of the programs seemed 
to be recording moves from the Black 
side while playing the White side. 
Strange, but amusing!” 

(Ed. response: 

The objections you raise are certain 
ly justified. Many of the games played 
at tournaments, because they come to 



Checker Challenger 

. . . Fidelity Electronics, of Chicago, 
1L has a new “Checker Challenger” 
computerized game similar to their 
“Chess Challenger.” The Checker 
Challenger is adaptable to any one of 
four levels of play and its method of 
operation is quickly learned by a player 
who “wants to take on the machine.” 
Dick Fortman, President of Illinois 
State Checker Association and Games 
Editor of the American Checker Fed- 
eration evaluates and describes Fidel- 
ity’s new computer-game in the fol- 
lowing letter: 

“1 have long felt that present-day 
computers are incapable of playing 
scientific checkers, except on a low- 
grade amateurish scale, and this 
opinion was substantiated after anno- 
tating the Duke Univ. vs. Stanford 
Univ. computer games, which were 
recently published in the ACF 
Bulletin. 



“When I first received word from 
Fidelity Corp. that they were in the 
process of marketing a desk-size elec- 
tronics game (an exact duplicate of 
the ‘Chess Challenger’ both in design 
and size.) at a reasonable price, I was 
naturally very interested but skeptical; 
especially when I was informed that 
this game had been programmed by 
their own company engineers. 

“After receiving the ‘Checker 
Challenger’, Model ACR-1, on a 30 day 
loan, and after working with it for 
just a few hours, I found that my pre- 
judged opinion was erroneous. Here, I 
must admit to a total lack of know- 
ledge concerning the ‘micro-processor 
chips’ which are the brains of this com- 
puter, and 1 am completely in the dark 
as to their operation, but in any case, 
they are capable of producing some 
astonishing results. 

“The model that / have operates 
on 5 different levels of skill. At level 
1, it responds almost immediately, and 



us in batches are inserted for publica- 
tion without checking with the hope 
they are correct. It is a troubleshome 
burden to play through every game 
in time to meet a publication deadline. 
Games in which diagrams appear, are 
however, played out by us, to make 
sure the game is correctly notated. 

Often it is not and we track down 
corrections. At computer tourna- 
ments each team keeps its own notes. 
Some notes are recorded in English 
Notation, some in Algebraic and some 
in combination of both. The notes are 
then typed up and made into photo- 
stats. Many errors manage to appear 
between the original note-taking and 
the final typing. And when we get 
them, typsetting errors manage to slip 
by the proofreader — a common 
occurrence in every publication. 

Often, playing out some of the games 
we find moves missing, wrong moves, 
repeated moves, etc. These games we 
delete. Hopefully, as we cut down on 
the number of games published and 
play out those games we do use, 
errors will be less common and — 
hopefully, non-existent. Also, our art 
department is becoming more proficient 
in reproducing chess diagrams. 

You may not be aware that we have 
also published a game in which White 
had two Queens. . . . “Oh! Dear!”) 



although it never makes an illegal 
move (nor does it permit one) its play 
here is at a beginner’s level, which 
would certainly amuse the youngsters, 
and perhaps give them an incentive to 
pursue the game further. At level 2, 
it plays a bit stronger, and replies 
in about 5 seconds, ‘looking’ at 2 
options. During this process, 4 zeros 
appear on the screen, and move up and 
down at various speeds (faster at lower 
levels) during this scanning process. 
Although the average player, with some 
knowledge of scientific play can usual- 
ly win at this level, it is fun to play 
‘speed’ checkers against it. 

“At level 3, the response time 
averages 25 to 30 seconds, and here 
operates on a more sophisticated scale, 
but still may commit positional errors; 
some perhaps only discernable to the 
experienced opponent. The highest 
advertised level 4 replies on an average 
of 90 seconds, and is capable of draw- 
ing or winning against a Class B state 
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tourney player. One higher level (5) is 
available, and can be produced by key- 
ing in a set of numbers, but since its 
response time averages about minutes, 
the manufacturer rightly feels that 
this would detract from the game’s 
interest, except to the expert player. I 
have yet to determine the difference 
in playing skill between levels 4 and 5 
in actual game play. 

“This last named is most intriguing 
to me, wherein any problem, game 
position, etc. can be programmed into 
the computor after first clearing its 
memory of all pieces, and then insert- 
ing the desired setting by squares. At 
levels 4 and 5 , it has shown me some 
exceptional technique, as given in the 
following “end game” example: 




White: Fortman Black: Challenger 



What is most impressive to me, is 
the results acheived in positions insert- 
ed into the computer. Here, one must 
remember that the computer is not 
given terms (such as W. to move & win, 
or draw) which the human player has, 
but is given only the move. Here, 1 have 
discovered that it invariably goes for 
the win (if such exists) instead of 
allowing a draw. Fortunately enough, 
for us checker players, its overall 
results are not perfect, and it does 
not grasp positional nuances but its 
tactics are sometimes superb. 

As of the present writing, I have 
not had the time or the opportunity 
to explore level 4 and 5 actual game 
play, but 1 intend to do this in the 
near future.” 



From Checker Secretary 



. . . Along with Dick Fortman ’s letter, 
came a short note from W.B. Grand- 
jean, Secretary of American Checker 
Federation, 3475 Belmont Avenue, 
Baton Rouge, LA 70808. “The ‘Check- 
er Challenger’ was expected to compete 
in the Major division of the Checker 
National Tournament held in July at 
Murfreesboro, Tenn. More news on 
that event will be forthcoming. If any 
readers of PERSONAL COMPUTING 
can refer to me a checker program 
suitable for a Heath H-8/H-9 16 K 



system, 1 would appreciate hearing 
from them. The ‘101 Basic Games’ 
checker (?) program is a board game 
of some sort, but whatever it is, it is 
not checkers. In the field of computer 
checkers (comparable to computer 
chess) if interest develops, I believe the 
American Checker Federation might 
provide a suitable stake (a la Levy vs 
chess) for matching a computer 
checker program in a challenge match 
with our world champion, Dr. Marion 
F. Tinsley, Florida A & M.” 



Computer Checkers 

. . . The following letter from Tom 
Truscott, Duke University, Durham, 

NC 27706, describes the latent interest 
in computer checkers. “I am pleased 
that computer checkers is included in 
the computer chess department of 
Personal Computing. There is a sub- 
stantial interest in computer checkers. 
Contrary to many published statements 
computer checkers does not surpass 
that of the best human players, and it 
certainly has not ‘solved’ the same. 

A Iso, checkers may be implemented on 
even the smallest computers. Enclosed 
is a paper on the relevance of game- 
playing computer checker programs by 
Dr. Bierman, associate professor of 
computer science at Duke.” 

(Dr. Bierman’s paper follows:) 

“Theoretical Issues Related to Com- 
puter Game Playing Programs by 
Alan W. Biermann 

“Two years ago CHESS 4.5 achieved 
a perfect record in the Class B section 
of the Paul Masson American Chess 
Championships. More recently, a 
checkers program from Duke, written 
by Eric Jensen and Tom Truscott, 
played five games against Elbert 
Lowder, North Carolina champion, 
(who placed fourth in the last national 
checker championships,) and the com- 
puter program achieved a record of 
draw, draw, win, loss, and loss. 

“It is reasonable after these recent 
successes to examine what has been 
accomplished and to assess the value 
of continued efforts along these lines. 
Are game playing programs simply an 
expensive amusement for a small 
number of clever programmers or does 



the game playing effort constitute a 
legitimate part of our developing 
computer science? This short note is 
written to argue that the latter is true 
and that, in fact, game playing research 
has made contributions that no serious 
computer scientist can ignore. 

“It would seem, after all, that the 
major goals of computer science are to 
discover how to increase the capabil- 
ities of machines and that the domain 
of games offers a perfect laboratory 
for studying complex problem solving 
behavior. We would like for machines 
to help us solve problems in many 
areas, business, government, medical, 
scientific, legal and others, but in each 
of these areas we find it extremely 
difficult to build into the machine a 
world model which is complete enough 
and accurate enough to enable it to do 
nontrivial decision making of the type 
that humans routinely do. Also in 
these applied areas, it is not necessarily 
easy to judge whether the decision 
maker, man or machine, is making 
good decisions because there are few 
commonly accepted measures of good- 
ness. On the other hand, in a game 
like checkers or chess, the machine can 
hold and properly model all of the 
relevant information about the par- 
ticular game and the measure of the 
quality of its behavior is absolute. One 
simply plays it against a competitor 
and observes whether or not it can win 
the game. It is also quite fortunate 
that there are a number of human ex- 
perts in each of these games so that we 
can study their performance in con- 
trast to that of machines and learn a 
little more about both. 

“The last twenty years of game 
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playing research have actually pro- 
duced some tremendous surprises about 
what humans and machines can do. At 
the risk of over-simplifying the discus- 
sion somewhat, I will give three results 
which I feel this work has achieved. In 
each case, 1 believe that the result was 
a surprise in the sense that there were 
large numbers of very able people who 
had predicted (sometimes in print) 
that the opposite result would be 
found. 

“The first surprise came in the early 
days of computer science when ma- 
chines were initially becoming available. 
It appeared in those days, for example, 
that checker experts examine only a 
few dozen possible boards before mak- 
ing a move and that a machine would 
be able to look at hundreds of such 
boards. Against such odds, it seemed 
that a human would have a slim chance 
of making a showing. Major scientists 
were predicting that a computer would 
win the chess championship of the 
world within a few years. The suprise, 
however, was that a few years later 
when chess and checker programs were 
examining not hundreds but many 
thousands of positions, they were only 
able to achieve the most mediocre 
play. 

“It was then decided that humans 
must have some kind of pattern recog- 
nition ability which enabled them to 
recognize the value of a position with- 
out search and that similar abilities 
must be designed into the mechanical 
players. This led to a long series of 
studies to develop pattern recogni- 
tion abilities which would make it pos- 
sible to evaluate boards as expert 
humans do. It was felt that adequate 
board evaluation would greatly im- 
prove play and make it unnecessary to 
expend so much computation on 
search. 

“At the same time, other innova- 
tions were made to improve programs. 
Attempts were made to design an 
ability to select relevant parts of the 
board for extended search and omit 
other portions of the search, to design 
strategic or top level planning mechan- 
isms, and so forth. While these various 
developments were being made, pro- 
grams were improving to the point 
where they could beat rank amateurs 
in chess and checkers but their total 
performance was still disappointing. 

“The second great surprise, it seems 



to me, is that these studies have been 
going on for fifteen or more years and 
they have still not yielded chess or 
checker programs which can win con- 
sistently against experts. In other 
words, both the attempt to defeat 
man with speed and the attempt to 
outclass his planning and pattern rec- 
ognition abilities have failed and no 
combination of these abilities has been 
found which can win a world cham- 
pionship. Considering the incredible 
speed and memory capacity of ma- 
chines and the long years of research 
in this field, I think it is astounding 
that man’s mind still reigns supreme in 
these well defined and tightly 
constrained environments. It seems to 
me that this particular failure of com- 
puter science gives us an extremely 
important data point for helping us 
judge what we can and cannot do with 
machines. 

“But game playing research during 
the 1970’s has been preparing what I 
feel is its third major result. After 
having been thoroughly convinced 
twenty years ago that uniform search 
would never succeed in producing high 
quality game players, the Northwestern 



program in chess and the Jensen-Trus- 
cott program in checkers have come 
along to give the best machine play 
yet. Both of these programs largely dis- 
card the heuristic methods for plan- 
ning and evaluation developed over 
the past two decades but they do use a 
number of tree searching ideas that 
have appeared: “iterative alpha-beta,” 
“hash table” look-up cutoffs, “obvious 
moves” and many others. The theory 
behind these programs is that they will 
concentrate on doing what machines 
do best, processing large amounts of 
data in a simple and uniform way and 
that the best performance will not be 
achieved by trying to simulate 
man’s thinking processes. That is, 
until the machine planning and eval- 
uation technology improves tremen- 
dously, search will be used as well as 
possible to substitute for these 
functions. 

“In summary, and with consider- 
able over-simplification, 1 would say 
that over the past twenty years, the 
game playing effort has gone through 
the phases of believing that looking 
at more board positions would be 
enough to build superior game 




“CHECKER CHALLENGER” by Fidelity Electronics, 5245 Diversity 
Ave., Chicago, IL 60639 is a computerized checker game that offers four 
levels of play: one offensive and one defensive move (good for beginners): 
two offensive and two defensive moves (good for experienced players); three 
offensive and three defensive moves (good for advanced players); and four 
offensive and three • defensive moves for experts. A level-five version is 
available from the company for those who can knock off level four easily. 
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players, of believing that human pat- 
tern recognition and planning mecha- 
nisms could be simulated, and, more 
recently, of turning to faster search 
mechanisms in order to make up for 
our failure to simulate humans. 

While it is not easy to show that these 
studies are directly related to solving 
the world’s problems, I believe they do 
furnish us with some extremely worth- 
while data points which help us judge 
what computer science can do and how 
it can do it. Just as automata theory 
may not be used by practicing com- 
puter scientists on a day-to-day basis, 
it does supply us with important back- 
ground information such as the fact 
that some problems are unsolvable and 
other problems are very hard. From 
game playing research and other studies 
as well, we have learned that just 
because machines can store vast 
amounts of information more than 
humans and can process it faster and 
more systematically than humans is no 
sign that machines can make better 
decisions than humans based on that 
information. Similarly we have found 
that even huge investments in design- 



ing pattern recognition and evaluation 
mechanisms have not made them even 
more remotely comparable in power 
to human abilities. However, in some 
restricted domains we can partially 
make up for these deficiencies by build- 
ing efficient search algorithms. 

“In conclusion, I should say that 
game playing research is an important 
and thriving research effort today at 
many of the more prestigious research 
institutes and universities. This work 
is referenced repeatedly in almost any 
discussion on the capabilities and 
shortcomings of computers as decision 
making devices. Arthur Samuel told me 
(if 1 remember correctly) that he 
received approximately 10,000 
requests for his 1967 paper on check- 
ers. Whatever the number was, it is 
hard to find any paper either in com- 
puter science or any other academic 
field that has received wider attention. 

1 am pleased that at Duke we have 
been able to refine search technology 
to the point that we can defeat Arthur 
Samuel’s program and hope that we 
will continue our study of game play- 
ing program in the future.” 



ICCA Newsletter No. 1 

. . . The first issue of International 
Computer Chess Association’s official 
newsletter has appeared under the 
editorship of B. Mittman. The news- 
letter follows the organization of ICCA 
during the Toronto tournament, a 
movement spearheaded by Mr. Barend 
Swets of the Netherlands. Designed to 
encourage communications among 
practioners in the field of computer 
chess, the Newsletter is scheduled to 
appear several times a year and will 
carry items of interest to all members. 
To become a member and to receive 
the Newsletter, send $5 (annual fee) to 
ICCA, Vogelback Computing Center, 
Northwestern University, Evanston, 

1L 60201 , USA. The Newsletter is 
seeking short articles, news items, 
letters, and other timely, informative 
material on computer chess. Send 
all editorial correspondence to ICCA 
Newsletter Editor at above address. 

The Newsletter #1 briefly discusses, 
among other things, the current con- 
troversy of handicapping computer 
programs. 



Part V Chess Program 



... In the continuation of Mike 
Valenti’s computer chess program he 
discusses Chess Position and Data 
Structure: 

“The basic information on which 
all other information is eventually 
gathered from a board position, is the 
64 element board vector that contains 
codes for the type of piece on each 
square. The board is numbered thus 
(the column letters and row numbers 
are for external reference to the board): 





Eight by Eight chess board 






8 


1 


2 


3 


4 


5 


6 


7 


8 


7 


9 


10 


11 


12 


13 


14 


15 


16 


6 


17 


18 


19 


20 


21 


22 


23 


24 


5 


25 


26 


27 


28 


29 


30 


31 


32 


4 


33 


34 


35 


36 


37 


38 


39 


40 


3 


41 


42 


43 


44 


45 


46 


47 


48 


2 


49 


50 


51 


52 


53 


54 


55 


56 


1 


57 


58 


59 


60 


61 


62 


63 


64 




A 


B 


C 


D 


E 


F 


G 


H 



WHITE 



The piece codes are as follows (hexadecimal 
1-byte codes) 


WPM 


“01” 


white pawn that has moved 


WPNM 


“02” 


white pawn that hasn’t 
moved 


WPPM 


“03” 


white passed pawn that 
has moved 


WPPNM 


“04” 


white passed pawn that 
hasn’t moved 


WN 


“05” 


white knight 


WB 


“06” 


white bishop 


WRM 


“07” 


white rook that has moved 


WRNM 


“08” 


white rook that hasn’t 
moved 


WQ 


“09” 


white queen 


WKM 


“0E” 


white king that has moved 


WKNM 


“OF” 

“00” 

“FF” 


white king that hasn’t 
moved 

no piece on the square 
square off the board (on 
12 by 12 board, see below) 



The pieces are numbered as they 
are found on the board (left to right, 
top to bottom), except the kings are 
numbered last (king moves are evalu- 
ated last, so that the information 
generated for the other pieces can be 
used in checking for legal king moves). 

The black pieces codes (BPM, 
BPMN, etc.) are of the form “XO” 



instead of “OX”. 

The pieces themselves are also 
given values according to their im- 
portance. A pawn has a value of 1 , 
passed pawn 2, knight and bishop 3, 
rook 5, queen 9, and king 14. These 
values are used in exchange evaluation, 
except that the kings are not consider- 
ed to be tradeable pieces. 

Another board is created which is 
12 by 12 and contains the 8 by 8 board 
internally. Special codes are placed in 
the off-board elements for use in the 
move generation routines. Thus knight 
moves can be checked to see if they 
are valid by seeing if the proposed to- 
squares are on the board. The 12 by 12 
board is numberd thus with the piece 
codes for the standard starting position 
shown (it was later discovered that a 
10 wide by 12 board is sufficient for 
this purpose, however there is no com- 
putation time lost and only an insig- 
nificant amount of storage is wasted). 

A 64-byte conversion table is used 
for the frequent conversion of 8 by 8 
square numbers to 12 by 12 numbers. 
Both boards are retained, with the 8 
by 8 being the primary one. It is usual- 
ly clearer to use the 8 by 8 board vec- 



88 Personal Computing September 1978 



COMPUTER CHESS 



Twelve by Twelve chess board 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


1 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


13 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


25 


FF 


FF 


80 


50 


60 


90 


F0 


60 


50 


80 


FF 


FF 


37 


FF 


FF 


20 


20 


20 


20 


20 


20 


20 


20 


FF 


FF 


49 


FF 


FF 


00 


00 


00 


00 


00 


00 


00 


00 


FF 


FF 


61 


FF 


FF 


00 


00 


00 


00 


00 


00 


00 


00 


FF 


FF 


73 


FF 


FF 


00 


00 


00 


00 


00 


00 


00 


00 


FF 


FF 


85 


FF 


FF 


00 


00 


00 


00 


00 


00 


00 


00 


FF 


FF 


97 


FF 


FF 


02 


02 


02 


02 


02 


02 


02 


02 


FF 


FF 


109 


FF 


FF 


08 


05 


06 


09 


OF 


06 


05 


08 


FF 


FF 


121 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


133 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 


FF 




133 


134 


135 


136 


137 


138 


139 


140 


141 


142 


143 


144 



tor, but it is sometimes necessary to 
use the 12 by 12 when worrying about 
the edge of the board. 

In generating valid moves for all 
pieces except pawns, vectors are used 
that supply increments for searching 
squares out from the from-square of a 
piece. For instance, a vector with 
elements 1, -1, 8, -8, 7, -7, 9, -9, (for 8 
by 8 board) and one with elements 
1,-1, 12,-12, 11,-11, 13,-13 (for 12 
by 12 board) are used for generating 
queen moves thus: 

Generating Queen Moves 
8 by 8 board 

X-9 X-8 X-7 
X-l X X+l 
X+7 X+8 X+9 



12 by 12 board 

Y-13 Y-12 Y-l 1 

Y-l Y Y+l 

Y+l 1 Y+12 Y+13 

Using these increments a search is 
made until a piece is hit or the square 
is off the board. If a piece is hit, the 
search continues to look for squares 
that are indirectly hit for later refer- 
ence in exchange evaluations and 
checking for pinned pieces. 

The information collected while 
generating legal moves is stored in the 
chess position data structure. This 
data structure is based on the one used 
in Ray Jones’ [Jones 1971] program 
with additional information about 
pieces indirectly attacking squares. 
(This section continued next month.) 



G0andTEL0S 

. . . The following note from Bill 
Wickert, Computer Science Dept., 
University of Wisconsin, 1210 West 
Dayton St., Madison, WI 53706 des- 
cribes the game of G0 for the unin- 
formed and also describes a new 
language : 

“G0 (I slash the letter) is the 
Oriental cultural equivalent of Chess. 
Two players alternate placing stones 
on a 19 x 19 board, each endeavoring 
to surround the largest area with the 



fewest number of stones. The rules 
of the game are easily learned in five 
to ten minutes, but mastering the 
game, as in chess, takes a lifetime. 
Computerizing the game presents 
several interesting problems in pat- 
tern recognition, template matching, 
and generalization/differentiation. 
Those interested in learning Gty 
should raid their local bookstores and 
libraries; those interested in computer 
G0 should look to A1 Zobrisf s work. 

“TEL0S is an artificial intelligence 
(AI) language being developed here 



at the U of Wis/Mad; it is PASCAL 
with abstract data types, coroutines, 
and a data base. The data base has an 
associative memory and other features 
which make incremental updating a 
way of life. 1 am a graduate student 
in a class which is using TEL0S as a 
specification language, which is the 
immediate reason for which we are 
using it (we being myself, Tom 
Hawley, and Lou Goodman). There 
is more incentive beyond a grade, 
however. First, there are the general 
advantages of using a high-level 
language: structure, readability, mod- 
ularity, etc. The incremental updating 
and context tree features are especially 
adaptable to the game-playing para- 
digm. More detailed information on 
TEL0S may be obtained through 
Prof. Larry Travis at the above ad- 
dress. 

“The programme we are writing 
will use a type (as yet undetermined) 
of alpha-beta-gamma pruning, advice 
a la Zobrist (see the January, 1973 
issue of Scientific American ), an 
opening book, endgame play, and 
the ability to accept a draw. Only a 
miracle would have it ready for tills 
year’s tournaments, but we do hope 
to enter it into competition in 1979. 

“Having just received issue #2, 

I would like to respond to some of 
the letters. First, I would like to com- 
ment on the five characteristics of a 
utopian program proposed by Paul 
Copeland : 

“1) Is Mr. Copeland aware of the 
magnitude of most move values, the 
rarity of there being two moves with 
the same value? It seems that he is 
suggesting that the computer play 
other than its best. I would agree 
that moves which are valued very 
similarly should all be possible res- 
ponses, but requiring at least two? 

In some cases there is only one decent 
response besides those dictated by 
material loss or king safetly, such as 
a serious positional threat with only 
one counter. 

“2,3) Being able to create your own 
starting position and inquire into the 
decision-making processes are impera- 
tive for debugging and testing pur- 
poses. 

“4) Why should the programme 
against itself end in a draw? The game 
is still unsolved, and white does appear 
to have a distinct advantage. 

(Continued on next page) 
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“5) The post -game review is a nice 
touch. 

“For Charles F. Wilkes: have you 
looked into the possibility of running 
THE FOX on an Amdahl 470 as a 
solution to your speed problems? 

“To Kevin McLoughlin and any 
other PASCAL chessters: would any 



From Edinburgh 

. . .A further report on the Edinburgh 
Conference on “Advances in Comput- 
er Chess” (April 10,11) is on hand 
from Ronald W. Mac Rae. “Two 
papers on static analysers were pre- 
sented,” he writes. “The first by J. 
Pitrate of Paris described a program 
from which a given position would 
produce a plan to achieve a desired 
goal; e.g., control of a particular 
square or capture of a piece. The 
other paper by Mr. B. Clarke des- 
cribed a program which for a given 
pawn distribution could determine if 
it was possible for either of the kings 
to achieve control of critical squares; 
that is, where mate can be forced or 
definitely prevented. The shortcomings 
were that the goals in the former and 
the critical squares in the latter had 
to be externally defined. 

“A paper was presented by J. Mous- 
souris (currently at the Mathematical 
Institute, Oxford) on CHEOPS, the 
C/zess Oriented Processing System 
developed at M.l.T. Most of the des- 
cription was about the hardware: con- 
ventional CPU, I/O controllers, chess 
processing array, complete representa- 
tion of the board and its pieces, and 
flag analysers. The obvious gain is in 
speed of computation. On the software 
side a description was given of an 
interface and a static analyser both run 
on CHEOPS for use by a program run 
on a host PDP 10. 

“In the discussion at the end, only 
two issues were raised — both con- 
cerning funding. First, it was agreed 
that the computer industry be 
approached for support on a more 
formal footing. Second, it was agreed 
that D. Michie (of the Edinburgh 
Machine Intelligence Research Unit,) 
M.R.B. Clarke and J. Birmingham in- 
vestigate and advise on the feasibility 
of forming a British Computer Society 
or a chapter of the currently formed 
International Computer Chess Asso- 



COMPUTER CHESS 



of you care to swap ideas, problems, 

or software? I would be especially 
interested in seeing the data structures 
which you consider easily translatable 
to BASIC; I would sooner change ours 
to IBM 360 assembler than BASIC- 
PLUS. I would also like to hear from 
anyone who has a decent opening.” 



ciation. A society, rather than a club, 
it was hoped, would attract funding 
for academic research. 

“In the exhibition which was open 
to the public there were three on-line 
programs that could be played — 

Dark Horse by Ulf Rathsmann of 
Stolkholm , Merlin by Jeff Rollason 
(of a British University) and COCMA 
by A.J. Cornish of the University of 
Bristol. The first two programs are in 
FORTRAN and the last in ALGOL. 
Additionally, for 50 pence, you could 
challenge a Greenblatt program and 
win a pound if you won. 

“1 didn’t play any of these as they 
were in high demand. But those games 
that 1 did observe showed weird play 
on both sides of the VDU’s! There 
was also a continual replay of a Danny 
Kopec against the advice-table-based- 
program-end-game (king’s rook vs 
king and knight.) On one TV they had 
a graphics board display of the moves, 
while on another they had a textual 
display of the advice being used by 
the program when it made its move; 
that is, the program was explaining 
why it made the moves that it did.” 



Chess Challenger 
Cornered 

. . . Mike Molloy’s 1 1 -move game 
against Chess Challenger has brought 
the following reply from Robert T. 
Kurosaka, 27 Warwick Road, Water- 
town, MA 02172. “I have the Chess 
Challenger Upgraded Version (Level 
3). I also have an eight - move game 
which can be played at level 1 and 
level 2: 

White: R.Kurosaka Black: Chess Challenger 



1.P-K4 


P-K4 


2. B-B4 


N-KB3 


3. Q-B3 


B-B4 


4. P-Q4 


BxP 


5. B-N5 


BxNP 


6. BxN 


PxB 



7. Q-R5 BxR ?? 

8. QxBP mate 

At level-3, the C.C. responds with 3. 
. . . Q-K2 instead. In this opening I 
managed to win in 24 moves. I have 
not tried to improve on it yet. Here 
are two games in which the C.C. 
(Black) wins in five moves: 

1. P-K4 P-K4 

2. N-K2 N-KB3 

3. P-QR3 NxP 

4. P-QN3 B-B4 

5. P-QN4 BxP mate 

My last move, in this ‘conventional- 
mate’ game, had to provoke that 
bishop into checking. With any non- 
threatening 5th move, C.C. would play 
NxBP, forking my queen and rook. 

The second game ended with a 
‘smothered mate.’ 

1. P-K4 P-K4 

2. N-K2 N-KB3 

3. P-KN4 NxKP 

4. P-N5 NxNP 

5. P-KR4 N-B6 mate 

After my 3rd move, P-KN4, 1 
feared that it would reply NxNP, but 
it seems to prefer the KP. After 4. 
P-N5, it should have played QxP but 
it didn’t. Again my fifth move had to 
provoke C.C. into moving its knight. 

I have not found a shorter mate. I 
cannot induce the C.C. to checkmate 
me in less than five moves — so far. 
However, I am certain that my ‘smoth- 
ered mate’ is the shortest of its kind. 
Both the above games will function at 
all three levels of play. Although un- 
rated, I believe I’m a ‘C’ strength 
player. I never try for Fool’s Mate, 
never play the ‘Bishop’s Opening,’ 
never play my queen early, never play 
my knight to the side. There! . . . 

The Chess Challenger is a simple and 
timid player. It often overlooks a 
mate-in-one (yours or its). You must 
make non-threatening moves, else it 
retreates — cowering and cringing.” 

Shortest Known Game 

. . .The classic example of the shortest 
short -mover in history is this well- 
known theoretical two-mover that 
has never occurred in an actual known 
game. It always makes good conversa- 
tion when things get rather quiet in 
the chess room: 

White Black 

1. P-KB4 P-K3 

2. P-KN4 Q-R5 mate! 
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Wang 2200 Personal Computer BY ALAN D. MATZGER 




This photo shows the Wang PCS II, an upgraded version of the Wang Personal Computer Sys- 
tem described in the text. 



The personal computing bug infected 
me somewhat before the 8080, the 
Z-80 and the 6800 became so widely 
known and available. My choice back 
in those Dark Ages lay between IBM’s 
5 100 and Wang’s 2200 PCS, if my itch 
was to be scratched. 

Comparing the two, I found the lat- 
ter much, much more suitable for my 
purposes. Not only was the PCS cheap- 
er by some $4000, but was more flex- 
ible and easier to use. Having bought it 
and rather readily mastered it, I felt 
further justified in my choice: multi- 
statement lines, programmable screen 
and cursor, upper and lower case 
characters and a richer, fuller BASIC 
statement set astonishingly easy to enter 
and edit. 

And as I read about the various 
micros coming on the market, I keep 
comparing mine to those. Sometimes 
it is hard to remain smug in my choice. 
Its disadvantages are creeping up and I 
delve deeper to discover more advan- 
tages. The former include the following: 
absolutely unique interfacing prohibits 
non -Wang add-ons; my old machine 
with its slow, single cassette drive can- 
not even be interfaced with Wang’s own 
Shugart disk drives; the character gen- 
erator addresses non-contiguous areas 
of the screen so graphics are virtually 
impossible. 

The most discouraging aspect derives 
from its primary virtue: being so power- 
ful, it seems to cut me off from per- 
sonal computerists who play with the 
less wonderful machines. 1 can adapt 
some of Personal Computing’s pro- 
grams for my machine, but the reverse 
may not be possible. 

Of late, though, Wang has turned 
its development efforts towards com- 
piler-based, multiprogramming hard- 
ware. Although they’ll continue to 
service their low-end machines, they 
will have no use for the marvelous 
BASIC ROM and operating system in 
their new hardware. I am here to 
praise that interpreter, not to bury it. 
Maybe some day it will be available 
for the hobby market. 

The interpreter resides in some 42K 



bytes of read-only memory. It and the 
operating system encroach on user 
RAM only 700 bytes worth, for tables 
and other housekeeping chores. So all 
of RAM, except for the fixed minimum 
of 700 bytes, is available for the user’s 
program and data. And the way the in- 
terpreter was designed to encode 
makes that much more RAM available. 

For instance, all BASIC keywords 
occupy just one 8-bit byte. Words like 
PRINTUSING, EXP and RESTORE 
take up just one byte in memory, even 
though several characters are fully dis- 
played on the screen. Most keywords 
can be entered as a single keystroke, 
but even if they are keyed in character 
by character, they are still saved as one 
byte. The interpreter recognizes the 
keyword representation by context. 

The bit code can also represent various 
underlined characters: Wang uses 
standard ASCII encoding with HEX 
80 to FF representing graphic and 
underlined characters (the keywords 
being distributed in that range as well). 

How fast the interpreter executes 
is difficult to assess exactly. The spe- 



cifications say that it adds two 13-digit 
numbers in 0.8 milliseconds and finds 
square roots in 46 of them. As far as 
I’m concerned, it works fast enough 
and it seems even faster because of the 
high-speed CRT driver; a long program 
listing goes by in a blur and a short 
one appears instantly. 

More user time is saved by the 
built-in program editor. Any program 
line — with single or multiple state- 
ments — can be easily recalled (after 
the desired line number is typed in, 
two keystrokes put it on the screen). 
The cursor can be moved at will and 
characters may be inserted or deleted 
readily. In the edit mode, line num- 
bers may also be changed, so state- 
ments can be moved around the pro- 
gram easily. Renumbering a whole 
program is done by the touch of 
another key and with it all its GOSUBs, 
GOTOs and PRINTUSINGs are appro- 
priately changed. 

The interpreter knows a hundred 
or so error codes. It displays the mis- 
creant line and underneath has an ar- 
row pointing to the approximate posi- 
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tion of the mistake along with the er- 
ror code. Such a display can occur 
right after the line was keyed in or 
during program execution. If the pro- 
gram were running, it could stop and 
again display the offending line, to- 
gether with the arrow and error code. 

Program debugging is further abet- 
ted by the ability to step through a 
program statement by statement. Even 
in multi-statement lines, the current- 
ly executed line is clearly shown. With 
the TRACE on, each change in the 



value of a variable is shown and every 
branch from line number sequence is 
shown as well. By slowing down the 
screen to nine-sixths of a second 
(plenty long enough), the TRACEd 
values and branchings can be followed 
without the executed line being shown 
PRINT and HEXPRINT work without 
line numbers so that values of numeric 
or alpha variables can be displayed 
whenever wanted. 

The Wang does decimal arithmetic 
internally and all numbers are stored 



in 8 bytes as signed floaters with 13- 
digit mantissas. The range of values 
can stretch from plus or minus 10" 
to plus or minus 10”" . Numbers be- 
yond the range 10” 1 to 10 13 are dis- 
played in “E-notation” automatically. 

Besides usual arithmetic functions, 
other operations include trig functions 
with their inverses. A 13-digit pi is res- 
ident and usable at a single keystroke. 
(Trig functions operate on degrees, 
radians or gradians.) And there is a ful 
range of matrix manipulating state- 
ments including inversion, determinan 
finding and transposition. 

Up to 286 different numeric vari- 
ables are allowed, from A to Z and AO 
to Z9. Furthermore, arrays may have 
the same names without confusing 
things. Alphanumeric variables similar- 
ly can number 286 and so may one- 
or two-dimensional arrays of them. De 
fault length for an alpha variable or 
array element is 16 characters, but a 
DIM or COM statement can reduce 
it to one or extend it to 64. The STR 
function can operate on designated 
substrings of variables and array ele- 
ments. 

Another space-saving technique is 
conversion of numbers into alpha 
variables, substrings and arrays. Intege 
up to 255 can be crammed into one 
byte and two characters can represent 
values up to 2 17 -1. Signed real num- 
bers of 2n-l digits can be packed into 
n characters. When matrix arithmetic 
is not required for large sets of num- 
bers, the numbers may be stored in 
core, on disk or tape as character ar- 
rays, thus saving much space. Conver- 
sion back and forth is done via CON- 
VERT, VAL, BIN, $PACK and SUN- 
PACK statements. By these technique* 
numeric arrays of more than two di- 
mensions can be saved; x, y and z co- 
ordinates become certain substrings of 
a character variable. 

A full range of logical operations 
may be performed on the bits in a 
single byte and on corresponding byte 
of two alpha variables. I’ve not yet dis 
covered many uses for these functions 
but they’re there. Unfortunately, 
strings of logical operations on num- 
bers and strings (as in IF F=C AND 
E$=H$ OR . . . THEN . . . ) are not 
readily available, but subroutines are 
easily designed to get around this limi- 
tation. 

Besides calling subroutines by line 
number, Wang BASIC allows calling 



Wang Replies: 

First , in regard to Dr. Matzger's statement about Wang turning development 
efforts toward compiler-based miltiprogramming hardware: Wang is con- 
stantly improving and extending its product line , and part of that expansion 
has brought us into multiprogramming , multiprocessing systems . The latest 
effort in this area is our 2200 VS virtual system which gives each of up to 23 
workstations the equivalent of one million bytes user memory. Additionally , 
our 2200 VP CPU delivers multiprocessing capabilities in our non-virtual 
product line. 

However , in both of these products , Wang ’s commercial BASIC is avail- 
able and widely used. Granted , in these systems it is loaded rather than hard- 
wired , but both are highly compatible with our BASIC ROM systems. So 
yes , we have turned a portion of our development efforts toward compiler- 
based multiprogramming hardware. However , we are not neglecting the 
BASIC ROM user group and hardwired compilers which have for so many 
years been our mainstay. This is merely an expansion , not the end of an era. 

As far as having no use for the marvelous BASIC ROM, the majority of 
Wang’s programs use BASIC ROM and will continue to do so far as I can see 
into the future. Granted , our new virtual system uses BASIC along with CO- 
BOL and RPGII, as well as an assembler language. But that is merely one end 
of our product line. We are still actively marketing minicomputers with 8K 
user memory and a single minidiskette drive for under $5,000. 

Addressing “not understanding between Wang CPU and others’ peripher- 
als”, all I can say is Wang can ’t be all things to all people. Certainly a number 
of peripheral manufacturers have made fortunes building IBM plug-compati- 
ble peripherals. However, when you get into the hobbyist market, such a 
strategy does not become practical or profitable. I have witnessed Wang 
CPUs connected to everything from Texas Instrument plotters to laser blood 
analyzers. 

Naturally, Wang would prefer to see its CPUs connected to its own peri- 
pherals. However, utilizing the proper interface or minor reprogramming has 
often resulted in the successful marriage of Wang and foreign peripherals. 

Finally, “Is the Wang interpreter going to be made available to the hobby- 
ist?” At this time Wand does not intend to direct its efforts directly towards 
the hobbyist markets. We have been highly successful in the business and sci- 
entific communities and, for the most part, will continue to direct our ef- 
forts in those areas. 

Obviously, the home computer is just on the horizon. However, the cur- 
rent marketplace is confused and trying to support as many applications as 
there are users. 

This is not to detract from the hobbyist market in the least. Major innova- 
tions and developments will come directly from the hobbyist. Therefore, 
creating a special line of peripherals exclusively to be marketed to them, 
would not only be impracticable at this time, it would probably take most 
of the fun out of what these people are trying to accomplish. - Adam W. 
Couture, Advertising Manager 
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KEA GraphicAdd 



by “name” — a number between 0 
and 255. By this latter method, vari- 
ables, constants and literals may be 
passed to the subroutine. Care must 
be exercised because all variables are 
global; changing a value in a subroutine 
changes it for the parent program too. 
Values may be passed among chained 
programs by labeling values as COM- 
mon and if no longer needed they can 
be erased from memory by COM 
CLEAR. 

The Wang keyboard looks like an 
ordinary typewriter with a number and 
arithmetic function pad to the right. 
Across the top are 16 special function 
keys which turn into 32 when the shift 
key is pressed. Each can be defined for 
use in a program by assigning a sub- 
routine “name” between 0 and 31 to 
it. Additionally, they represent charac- 
ters from HEX 00 to IF; the KEYIN 
statement acts on the character in the 
one-byte input buffer, branches to one 
statement if it is less than HEX 20 and 
goes to another if greater. 

Included in the same interpreter is 
a powerful set of SORTing and 
MERGEing utilities which construct 
locator arrays and then move these ar- 
ray elements hither and thither based 
on these pointers. Parts or all of alpha 
arrays can be searched quickly and 
found elements “filed” into the lo- 
cator array. Sort-merge operations take 
a lot of memory, but not very much 
time. 

Finally, there are the statements 
which control the various I/O devices 
— CRT, keyboard, tape and disk drives, 
plotters, printers, digitizers, card and 
paper tape readers and telecommuni- 
cations interfaces. The simpler of these 
statements are understood right now 
only by Wang-built peripherals; how- 
ever, special $GI0 statements can tailor 
I/O operations in microcode. Never- 
theless, this non-understanding between 
Wang’s CPU and others’ peripherals is 
a major drawback. 

So, if the Wang interpreter is ever 
available for the hobbyist, some earnest 
tinkering with its I/O codes will be 
necessary to make it compatible with 
other devices. The marketer may, like 
the Wang people, demand a special 
line of peripherals. It would further 
fragment an already fragmented market 
and add to the general confusion. I be- 
lieve, nonetheless, that the interpreter 
is powerful enough and useful enough 
to warrant the added confusion. □ 



BY HOWARD JOHNSON AND 
STEVE JOHNSON 



Being “spoiled” users of full graphics 
on a Tektronix 4010/PDP-10, we’ve 
had more than a passing interest in 
implementing high-res graphics on our 
Sol. Well aware of typical costs and 
memory burdens of such capabilities 
and having heard favorable comments 
about the $50 GraphicAdd, we eagerly 
placed an order for one of these with 
our friendly local computer store in 
December. It finally arrived in early 
April, and we had it running two days 
later! Since neither of us could be 
classed as experienced electronics 
types, that in itself speaks well for the 
product. 

Construction is easy and rapid - a 



leisurely evening project. The PC board 
is excellent quality and clearly marked. 
Soldered components include four 
capacitors, two (or three) resistors, and 
seven DIP sockets in addition to twen- 
ty-three terminal pins that allow the 
board to plug into the Sol (or VDM). 
Proper installation of these pins is the 
most difficult part of construction. The 
method of alignment recommended by 
KEA works quite well, however. In 
general, instructions supplied with the 
kit were adequate - complete with PC 
layout and schematic. 

Installation of the device is more dif- 
ficult because the safest way to imple- 
ment the necessary mods to the Sol PC 
board is by jumper wire on the solder 
side. This requires disassembly of the 
Sol. We used #1 and #2-2 options 
(3 jumpers and a trace cut) that allow 
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To fully personalize a mailing you need more than 
the fill-ins made possible by your computer and 
word processing equipment. You need the same 
warmly personal letterheads and matching 
envelopes you use for personally composed and 
typed correspondence. 

Curtis 1000 offers you these letterheads and 
matching envelopes with nice cut edges, any 
paper you want, and your choice of a wide range of 
printing techniques including blind embossing, 
thermo engraving, and metallic foil stamping. 

And Curtis 1000 makes them available mounted 
on continuous carrier sheets with tiny glue spots. 
Simple. Economical. 

Ask for samples. Curtis 1000 (Reference CS), 
1000 Curtis Dr, Smyrna, Ga 30080. 



Curtis IOOO 



business forms, envelopes, supplies 



CIRCLE 18 



Limited Time 




(a $5.50 Value) 

. . . with every purchase of 
10 or more diskettes. Select from: 



• IBM TYPE SS,SD. 

Only $3.10 each 

• SYSTEM 34 DS, DD. 

Only $5.50 each 

. . . plus similar savings on ALL 
diskette types! 

HURRY! CALLTOLLFREE 

800 - 423-5205 

In California call (213) 999-5753 

INFO 3 

21241 Ventura Boulevard 
Woodland Hills, CA 91364 
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programmable graphics enable (as 
opposed to fixed graphics or switch- 
selectable enable). Mod #1 is necessary 
for all options as it provides access to 
data bit 8 of the video display memory. 
After these mods, there was no appar- 
ent effect on the normal operation of 
the Sol with GraphicAdd installed or 
removed. Again, the supplied instruc- 
tions (with alternate instructions for 
the Proc. Tech. VDM board) were en- 
tirely adequate - complete with Sol PC 
(and VDM) mod diagrams and modi- 
fied schematics. 

GraphicAdd comes with five ICs; 
the two additional ICs come from the 
Sol and plug into the remaining two 
DIP sockets. The “piggy back” board 
then plugs into the two DIP sockets on 
the Sol PC left vacant by the two-chip 
transfer. On the Sol PC this plug-in area 
is comprised of the sockets labeled U41 
and U25 (under the front left of the 
keyboard). To prevent the keyboard 
from exerting undue pressure on the 
“piggy back” board, we used the 
recommended standoffs (2 washers 
under each mounting screw) to elevate 
the keyboard slightly. This worked 
well, but we would have preferred 
something like two fiber plates with 
properly placed holes and a sticky 
backing. This would permit convenient 
future removal and re-installation 
of the keyboard as well as providing 
better support (manipulating 8 fiber 
washers in addition to 4 lock washers 
is clumsy to say the least). 

GraphicAdd provides a modest, but 
useful expansion of capabilities of 
character generation of the VDM dis- 
play section. It functions by replacing 
a portion of the inverse video ASCII 
character set by bit-mapped graphic 
cells. In effect, it provides a 6-fold in- 
crease in graphics resolution (128H x 
48V) because the normal 9 by 13 dot 
pattern is divided into six independent 
portions. Vertically, each character 
matrix is divided in half; horizontally, 
the 13 dot column is divided 4, 5, 4. 
Thus “minicursors” are made up of 
either a4x5or5x5 dot pattern. The 
resulting 20% difference in cell heights, 
depending upon scan location, is not a 
major objection in our judgement. Re- 
garding vertical division “in half,” the 
logic is such that two adjacent mini- 
cursors will add up to nine dots hori- 
zontally rather than ten. 

Only a limited amount of software 



came with our kit; however, this pro- 
vided a good general indication of capa- 
bilities. The graphics version of “Life” 
provided on cassette is a rather intri- ■£ 
guing variation and permits one to s- 

“draw” interesting patterns with in- 
creased resolution. A BASIC5 graphics 
implementation, also provided on cas- 1 
sette, is included at the end of BASIC5. 

It adds a 0.75K extension with self- i 

patching. A cassette program called 
EXONE demonstrates graph plotting 
capabilities with BASIC5. In general, ) 
diagonals and curves are plotted neatly 
as solid lines - though, obviously, 
“stepping” remains prominent at this r- 
resolution. 

A separate graphics driver routine, e 
provided on cassette, allows interfacing 
to various Basic interpreters. It loads in 
the Sol scratchpad RAM (CB00H) and 
allows simultaneous display of graphics 
and normal ASCII characters. We were 
able to use the driver rather easily with 
North Star BASIC via the machine lan- 
guage subroutine CALL function. Ex- 
pressions that set up the x,y coordi- 
nates for passing to the D and E regis- 
ters are used as the argument for the 
CALL to the graphics driver routine. f 
Thus we were able to easily implement 
“Spiral” (provided as a program listing 
for BASIC5) in North Star BASIC and 
save it and the driver on diskette. As an 
example, the curve shown in Figure 
One was plotted by a simple program 
(listing appended) written in North Star 
BASIC version 6, release 3. Similarly, 
various functions can be plotted more 
conveniently by simple modifications 
of KEA’s exemplary EXONE program 
using the extended BASIC5 (linear, 
parabolic and trigonometric functions, * 

for example). Reportedly, similar soft- 
ware patch extensions for North Star 
BASIC and Processor Technology Ex- 
tended Cassette BASIC are under devel- e 

opment. s 

GraphicAdd is a product of KEA s 

Micro Design of Toronto, Ontario, 

Canada. It is supplied as a kit consis- 
ting of a small PC board and all neces- 
sary components with a 29 page 
manual and cassette tape. It is intended 
for the Sol and other systems using the l ’ 
Processor Technology VDM board and 
with as little as 8K of memory. In our 
estimation, GraphicAdd is a worth- 
while accessory for modest, but useful, 
expansion of Sol/VDM graphics capa- 
bilities at very reasonable cost. □ 
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High Level Languages 



Mupro Systems Division has added 
BASIC language capability to its MUTE 
Multi-User Disk System. The system 
supports multiple concurrent BASIC 
users. BASIC is implemented as an in- 
terpreter. It provides general computa- 
tional capability for the Mupro disk 
system user. 

The Multi-User/Multi-Task Execu- 
tive (MUTE) Disk System is a standard 
feature of the Mupro-80DOS disk based 
microprocessor hardware /software de- 
velopment system along with a fully re- 
locatable 8080/8085 mnemonic assem- 
bler, the higher level BSAL-80/85 pro- 
gramming language, relocating/linking 
loader, text editor and debug package. 
This disk based development system is 
the only system of its kind which is 
capable of supporting three concurrent 
users as well as providing batch proces- 
sing. The MUTE Executive has also been 
enthusiastically received by OEMs who 
are currently using it as the basis of 
their microcomputer system software. 

The addition of BASIC broadens the 
application of the system. BASIC pro- 
vides an easy to learn, easy to use pro- 
gramming tool. As implemented by 
Mupro, BASIC offers general computa- 
tional and string handling capability. 
Programs may be input via paper tape 
or keyboard, stored on user diskettes 
or paper tape, and listed on a terminal 
or line printer. 

BASIC operates on any Mupro disk 
system with MUTE release 2.1. It is 
available to current customers for 
$75.00. It is standard equipment in all 
Mupro-80DOS Disk Systems shipped 
after May 31, 1978. 



For more information, contact 
Mupro, 424 Oakmead Parkway, Sunny- 
vale, CA 94086; (408) 737-0500. Circle 
No. 103. 

The Heurikon Corporation an- 
nounces the addition of HEURIKON 
BASIC & DOS to its line of MLZ-80 
microcomputer products. 

HEURIKON BASIC & DOS is a multi- 
level system offering two levels of con- 
current operation and a disk operating 
system with particularly efficient file 
management. The system provides both 
“Edit” and “Realtime” program areas 
which run concurrently. Realtime pro- 
grams run independently from the key- 
board and program editing functions. A 
realtime program is given highest opera- 
ting priority and may be started auto- 
matically in response to external stim- 
uli. Edit area programs will be interrupt- 
ed to service realtime operations. When 
the realtime program completes a task, 
control is returned to the interrupted 
point in the edit program. New programs 
may be developed and tested in Edit 
while the realtime program continues to 
monitor external events. 

A particularly beneficial feature of 
HEURIKON BASIC & DOS file manage- 
ment architecture is that it allows any 
number of variable length files to be 
cataloged on the diskette. As files are 
created or modified, additional sectors 
are attached to the end of the file as re- 
quired. When sectors become available 
(for instance, after purging a file) they 
are returned to the available space pool. 
This scheme provides maximum utiliza- 
tion of the diskette area. 

This system is available configured 



to run the Heurikon MLZ-80 micro- 
computer system. The MLZ-80 is fully 
compatible with Intel’s SBC Multibus. 
HEURIKON BASIC & DOS can be pro- 
vided on diskette or in EPROM. Contact 
factory for details. 

For HEURIKON BASIC & DOS sys- 
tem summary please contact Chris 
Priebe, Heurikon Corporation, 700 W. 
Badger Rd., Madison, WI 53713; (608) 
255-9075. Circle No. 102. 

Micro Business Systems, Inc., an- 
nounces the first full BASIC interpreter 
for use with Fairchild’s F8 microproces- 
sor. Called MBS-BASIC, the new product 
features 9-digit precision and floating 
point arithmetic. 

Including all standard arithmetic op- 
erations and relations, MBS-BASIC is 
competitive in speed and efficiency with 
the 8080 and Z80 BASIC interpreters. 
Charles X. Grady, director of market- 
ing for MBS, stated “the increased ac- 
curacy of MBS-BASIC is due to the 9- 
digit floating point precision.” He noted 
that most microprocessor-compatible 
BASIC interpreters have limited, 6-digit 
precision. 

According to Grady, “the advantages 
and excellent features of Fairchild’s F8 
probably have been under-utilized be- 
cause of the lack of a readily available 
higher level language. 

“We expect MBS-BASIC to open the 
hobby market for the F8, ” Grady add- 
ed. “It’s our contention that the F8 
microprocessor hasn’t been as popular 
with the hobbyists because a majority 
of that group don’t want to program in 
machine language,” he said. 

Available for immediate delivery, 
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MBS-BASIC version 1.0 has aJicense 
fee of $179.95. The MBS-BASIC inter- 
preter is distributed on ASR33-compat- 
ible paper tape and is provided with 
documentation. 

Micro Business Systems, a developer 
of custom microprocessor software sys- 
tems may be contacted for further in- 
formation by writing Box 8255, JFK 
Station, Boston, MA 02114; (617) 682- 
1854. Circle No. 1 18. 

A dialect of the high-level language 
BASIC, designated as POWER BASIC, 
has been introduced by Texas Instru- 
ments along with three members of the 
new POWER BASIC family of language 
interpreters. The new language and in- 
terpreters are designed to help solve in- 
dustrial control problems using the 
990/9900 family of microcomputers, 
microprocessors and minicomputers. 

The TM990/450 is the evaluation 
family member. With 8K bytes of mem- 
ory, the TM990/450 is designed to offer 
stand-alone evaluation tools for explor- 
ing POWER BASIC applications. It is 
available as a ROM device kit or on a 
version of the TM990/101 microcom- 
puter board. 

The TM990/45 1 is a development 
POWER BASIC interpreter with 12K 
bytes of memory providing the capa- 
bility for design, development, tlebug 
and EPROM programming of POWER 
BASIC programs. 

The TMSW20 IF configurable 
POWER BASIC interpreter is a fully 
expanded version including complete 
floppy diskette file support and an 
automatic configuration program which 
reduces the size of POWER BASIC pro- 
grams for production execution. 

Originally developed to extend the 
computation power of large computers, 
BASIC has been applied to a broad 
spectrum of problems with high ef- 
ficiency as well as ease of use. Simplic- 
ity and ease of interaction are two 
factors which account for much of 
BASIC’s appeal. 

POWER BASIC is an extention of 
the original language that offers a very 
fast, efficient higher level software 
language developed to execute in var- 
ious operating environments. It can be 
used for general system implementation 
language as well as for information pro- 
cessing. It is also versatile enough to 
solve problems in real-time control of 
events while improving programmer ef- 
ficiency in implementing complex al- 



gorithms. 

The TM990/450 and TM990/45 1 
are $375 and $500 each respectively as 
ROM device kits. The TM990/450 soft- 
ware will also be available on the TM990/ 
101M-10 microcomputer board for $885 
each. The TMSW201 F is $500 each. For 
more information, contact Texas Instru- 
ments Incorporated, P.O. Box 1443, 

M/S 653 (Attn: PBASIC), Houston, TX 
77001. Circle No. 117. 

Zilog, Inc., has announced it is sup- 
porting its MCZ-1 Series of microcom- 
puters with COBOL , the business pro- 
gramming language. 

Zilog’s version of the 1974 ANSI 
X3.23 COBOL is designed specifically 
for the microcomputer environment and 
incorporates many “Level 2” features to 
ful whenever the package’s fundamental 
speed and size are important. 

Users of Zilog’s MCZ microcomputer 
systems can compile and execute stand- 
ard COBOL programs with performance 
and features that equal or exceed 
COBOL performance on some of the 
most widely used minicomputers, ac- 
cording to Bob Marsh, manager of Zil- 
og’s Information Systems group. 

Such extended CRT control fea- 
tures as “accept” and “display” make 
interactive programming easier and make 
Zilog’s COBOL especially well suited to 
data-entry applications. 

Other Zilog-COBOL features include: 
A debug structure needing no special 
compilation that provides interactive 
microcomputer program development; 
sequential file access; indexed file access; 
random files; program segmentation; 
library; interprogram communication; 
and 18-digit decimal and binary data 
types. 

Designed to allow relatively large 
programs in a small machine, Zilog’s 
COBOL runs on 48K-byte MCZ sys- 
tems. The language uses Zilog’s Disk Op- 
erating System (ZDOS II) and it runs 
under the standard RIO Operating 
System. 

Zilog’s COBOL is provided with full 
documentation, including two manuals: 
(1) a “User’s Guide” explaining how to 
compile programs and how to interface 
with RIO and (2) a “Reference Manual” 
describing the syntax of the language 
and implementation details. 

The spectrum of applications for 
COBOL includes banking and savings, 
government, health care, insurance, 
manufacturing, public utilities, mer- 



chandising and distribution. 

Zilog, an affiliate of Exxon Enter- 
prises, manufactures and markets micro- 
computer circuits, boards and complete 
systems; associated software; and mem- 
ory devices. 

For more information, contact Bob 
Marsh, Zilog, 10340 Bubb Road, Cup- 
ertino, CA 95014; (408) 446-4666. 

Circle No. 1 19. 

Micro Focus Ltd., the London-based 
microcomputer systems and software 
house, has launched its CIS COBOL 
Compiler for the Intel 8080 on the US 
market. 

CIS (Compact Interactive Standard) 
COBOL was designed by Micro Focus 
for the micro, small business systems 
and terminal user markets, and it is 
aimed especially at those users who 
want to develop their own programs 
directly on their own machines. 

The first implementation of CIS 
COBOL was on ICL’s 1500 Transaction 
System, and an Intel 8080 version is now 
available. 

Specific system implementations for 
8080 CIS COBOL have already been 
ordered by Tandberg of Norway for 
their TDV range of intelligent desktop 
terminals and by R2E, the French 
microcomputer firm, for their Micral 
range. 

In addition, Micro Focus has under- 
lined the universal appeal of CIS COBOL 
by implementing it for the CP/M oper- 
ating system which opens far wider op- 
portunities for the product on a host 
of other systems. An MDS-800 version 
is also now available “off the shelf’ di- 
rectly from Micro Focus. 

Xitan is currently exploring with 
Micro Focus yet another implementa- 
tion for CIS COBOL on Xitan’s recently 
announced “General” microcomputer 
systems now under development. 

“We now have a number of 8080 im- 
plementations under our belts, but 
these have been achieved in advance of 
our main marketing drive,” says Micro 
Focus managing director Paul O’Grady. 
“We are confident that this (US) market 
place will appreciate the way in which 
we have tailored CIS COBOL for the 
micro environment.” 

Both the MDS-800 and CP/M ver- 
sions are being sold directly to end- 
users. “Although we will continue to 
complement this with OEM deals.” 

Micro Focus is an independent 
British software house which was set 
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up in 1976 to develop software for the 
new generation of systems. 

Micro Focus has taken COBOL - 
traditionally a batch processing lang- 
uage — and extended it to provide those 
extra facilities which the micro user 
needs. 

CIS COBOL extensions include ad- 
vanced data entry facilities, run time in- 
put of filenames, line sequential files, 
hexadecimal literals, rapid development 
facilities, lower case, interactive debug- 
ging and easy option. 

CIS COBOL compiles each COBOL 
source statement to a compact inter- 
mediate code which is then interpreted 
by a Run Time System. 

For the user who wishes to retain 
compatibility with his mainframe, there 
is in addition an ANSI ’74 Compatibili- 
ty Option. This is a compile time switch 
which instructs the Compiler to accept 
only standard ANSI ’74 statements. 

Particularly significant are the ad- 
vanced data entry facilities. The user 
can format the screen of any teletype 
compatible CRT into protected and un- 



protected fields by using standard 
COBOL statements. The screen layout 
is defined in the DATA DIVISION. 

An ACCEPT nominates a record de- 
scription which permits input to the 
character positions corresponding to 
variables identified by data-names. 
These may be separated by FILLERS 
to position them on the screen. 

Conversely, a DISPLAY will output 
only from non-FILLER fields in the 
record description which it nominates. 
The programmer can easily build up 
complex conversations for data entry 
and transaction processing. 

While the data is being keyed in, the 
operator has full cursor manipulation 
facilities, each variable acting as a tab 
stop. 

The program development cycle is 
simplicity itself. The programmer uses 
his own existing Editor to provide a 
source file for the Compiler. Just one 
command loads the single pass Com- 
piler to convert the source program into 
an interpreted object form known as 
intermediate code. If the program has 



compiled cleanly, one more simple com- 
mand loads the Run Time System, which 
in turn loads the application program 
automatically. 

The programmer now has available 
the powerful CIS COBOL Interactive 
Debugging Facility. This allows the 
user to insert breakpoints, examine and 
modify store and so forth, and then con- 
tinue program execution. 

If there are compilation errors, the 
programmer may correct those on the 
list file itself using his own Editor and 
then resubmit this corrected file as a 
source file to the Compiler. 

Those who are starting on COBOL 
can omit most of its “red tape” state- 
ments which are required in the ortho- 
dox batch situation, but are not neces- 
sary to run programs on a microcom- 
puter. 

For further information, contact 
Paul O’Grady/Brian Reynolds, Micro 
Focus Ltd., 18 Vernon Yard, Porto- 
bello Road, London W1 1 2DX; Tele- 
phone: 01-727 5814. Circle No. 112. 

Continued on next page 
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OK MACHINE & TOOL CORPORATION 

3455 Conner St., Bronx, N Y. 10475 (212) 994-6600 / Telex 125091 



WIRE WRRPPII1C KIT WK-5 

CONTAINS: 

Battery Tool BW-630 
Hobby Wrap Tool WSU-30 M 
PC Edge Connector CON-1 
DIP/IC Extractor Tool EX-1 
DIP/IC Insertion Tool INS-1416 
PC Card Guides & Brackets TRS-2 
Mini-Shear with Safety Clip SP-152 
14, 16, 24 and 40 DIP Sockets 
Terminals WWT-1 

Tri-Color Wire Dispenser WD-30-TRI 
Hobby Board H-PCB-1 



$J4.95 



ADD $1.00 FOR SHIPPING 
(N. Y. CITY AND STATE RESIDENTS ADD TAX) 



CIRCLE 20 
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Application Programs 



HSC Computer Services, Ltd., an- 
nounces the development of the Cash 
Disbursements Program. The package 
written in North Star BASIC allows: (1) 
Storage on disk of date, Check no., and 
amount; (2) Instant recall of data stored 
for any month with display; (3) Totals 
of up to 20 columns of figures; (4) Cal- 
culation of Federal Tax Deposit to be 
made each month based on FICA and 
Federal Tax witholdings; (5) Check if 
disbursements are in balance, with mes- 
sage if in balance or not and amounts 
for left and right sides; (6) Entry of 
data is specified by line and column no. 
for ease of reference; and (7) When data 
is stored on disk by itself (after loading 
program in RAM) a program will be 
supplied for a nominal charge that 
will give a grand total for all 20 columns 
of data for the past year. 

Price of the Cash Disbursements 
Program is $25. New York City resi- 
dents please add 8% sales tax. The pro- 
gram is supplied on diskette with users 
manual. For more information, contact 
HSC Computer Services, Ltd., PO Box 
43, Brooklyn, NY 1 1236; (2 12) 642- 
6912. Circle No. 114. 

A new microcomputer pharmacy sys- 
tem which results in savings in medica- 
tion charges and improved safety for 
patients in small hospitals was developed 
and is being marketed by Medical Inter- 
Act Systems Corporation of Fort Laud- 
erdale, Florida. 

The new micro pharmacy system, de- 
signed to be cost effective in the phar- 
macies of hospitals ranging from 25 to 
150 beds, is configured around an LSI 
microcomputer according to Darryl D. 
Zellers, President of MISC . Pharmacy 
systems which utilize minicomputers 
are presently being marketed by MISC 
to hospitals ranging from 150 to 3000 
beds in size. 

Zellers explained that the present 
systems which have been in use for 
several years in larger hospitals cannot 
be cost justified in the small hospitals. 
The new micro pharmacy system, which 
can be leased for under $1,000 per 
month, offers the benefits of the larger 
systems in the small hospital. The sys- 
tems have been shown to reduce patient 
care costs while improving the safety 
of the use of medications in hospitals. 

The MISC Pharmacy Systems con- 



trol drugs and intravenous solutions 
from the time a physician writes an 
order until the order is discontinued or 
the patient is discharged. The system 
also checks all orders .against drugs a 
patient is allergic to and for drugs which 
might interact adversely with each other. 
This prevents a patient from receiving 
drugs which could cause an adverse 
effect and thus prolong hospitalization. 
Other functions of the system include 
scheduling drugs to be administered, 
keeping an accurate record of doses ac- 
tually administered, charging only for 
those drugs that the patient receives 
and controlling the pharmacy inventory. 

For more information, contact Med- 
ical Inter-Act Systems Corp., 2501 East 
Commercial Blvd., Ste. 205, Fort Laud- 
erdale, FL 33308; (305) 491-3885. 

Circle No. 105. 

Planning and forecasting are key 
phases in any business project. The 
more accurately an operation can be 
planned and the necessary components 
organized, the more likely it will be a 
success. Two new application software 
packages are now available from Hew- 
lett-Packard Company that describe 
how to increase the effectiveness of 
the HP 9845 desktop computer for 
planning activities in project manage- 
ment, forecasting and graphics. 

The HP 9845 with HP Forecasting 
and Graphics software (Part #09845- 
10510) is capable of analyzing and 
smoothing raw data to determine 
trends, seasonality and random var- 
iations. With this software, the com- 
puter can produce both graphical and 
numeric data using any of five differ- 
ent forecast methods for applications 
such as sales forecasting, performance 
analysis and cost projections. Time 
series data can be quickly analyzed and 
smoothed through several statistical 
techniques such as finite differences, 
trend removal, seasonal corrections, 
moving averages and exponential 
smoothing. Also, bar graphs and pie 
charts can be quickly produced for 
uses such as management reports and 
presentations. Price of the software 
package is $300 (U.S. price only). 

The $500 HP 9845 Project Manage- 
ment software (Part #09845-1 1000) 
uses network analysis techniques (CPM, 
PERT, MPM) to aid in formulating 



basic plans, allocating key resources, 
anticipating problem areas and evaluat- 
ing alternate planning decisions. In- 
cluded in the application summary are 
the highlights of the many program 
features — network techniques, project 
capacity, subnetworking, multiple sort 
keys, probability calculations, and 
multi-character descriptions and others. 
Sample printouts illustrate the six pro- 
gram modules — data input and update, 
correction listing, network initializa- 
tion, sorting and reports. Hardware con- 
figuration and ordering information 
also are included. For more informa- 
tion, contact Inquiries Manager, Hew- 
lett-Packard Company, 1507 Page Mill 
Road, Palo Alto, CA 94304; (415) 
856-1501. Circle No. 125. 

National Semiconductor Corpora- 
tion announced an upgrade to its Data- 
checker POS system to effectively 
manage supermarket labor scheduling 
and reporting. 

The new package, called Labor Man- 
agement Program (LMP), uses data col- 
lected by a store’s Datachecker POS sys- 
tem to forecast business for the next 
week, then schedule labor by depart- 
ment to meet the needs of the expected 
business. 

Every store does labor scheduling; it 
is the method that makes the difference 
between profit and loss. The Datacheck- 
er labor management system refines 
traditional scheduling methods and is 
designed to overcome these serious 
obstacles to effective labor manage- 
ment: 

• The wide variation in checker pro- 
ductivity; 

• Baggers’ effect on the productivity of 
checkers; 

• Tedious scheduling that takes these 
factors into consideration; 

• Conventional records that cannot tell 
management whether the store man- 
ager’s schedule really results in the de- 
sired customer service level. 

Basically, the Labor Scheduling 
system takes a sales forecast prepared 
by the store manager and generates man- 
power requirements (by the hour). It 
then monitors performance of each em- 
ployee and of the manager’s actual labor 
use. The system relieves the store man- 
ager of the burden of logging hourly 
register readings, monitoring checker 
performance and calculating manpower 
requirements. 

A store manager can start now with 
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front end scheduling (checkers and bag- 
gers) and then add all other employees 
at a later time. Although the system is 
available for host support through com- 
munications, its real value is in in-store 
operation. 

Time and Attendance complements 
Labor Scheduling and makes a complete 
system. T & A eliminates the need for 
time cards and all related key punch and 
data handling usually required for con- 
trol and payroll. Using only a badge 
reader, Datachecker monitors labor 
hours actually used, compares to fore- 
cast and issues reports showing per- 
formances. As an option, the system 
can also read results directly to a host 
computer payroll program for direct 
issuance of pay checks. 

The Labor Management Program ef- 
fectively meets the challenge of front- 
end scheduling — one of the most dif- 
ficult areas to schedule — and one of the 
most important, typically accounting 
for 25% of labor costs and 75% of em- 
ployees, according to Fred Bialek, vice 
president and general manager of Na- 



tional Semiconductor’s Systems Div- 
ision. With electronic POS, employees 
become more productive. 

The labor management system pro- 
vides the store manager with a “Daily 
Forecast” (in dollars or items sold). 
Then it breaks this down by time of 
day into a “Detailed Forecast.” Based 
on this profile, checker and bagger re- 
quirements are forecast and reported. 

A Checker/Bagger Effectiveness report 
measures each individual’s performance. 

The store manager prepares his labor 
schedule from the Checker Effective- 
ness and Checker Requirements reports, 
taking into account employee contract- 
ual requirements and management pol- 
icies. The resulting schedule will make 
far more efficient use of labor time, far 
exceeding results from manual sched- 
uling methods, according to Bialek. 

The Labor Management system pro- 
vides exception reports that identify 
employee productivity, the accuracy of 
the forecasts, and the resulting service 
level. 

A National Semiconductor Data- 



checker representative can provide fur- 
ther details on availability and pricing. 
For more information, contact Nation- 
al Semiconductor, 2900 Semiconductor 
Drive, Santa Clara, CA 9505 1 ; (408) 
737-5000. Circle No. 122. 

A unique new inventory manage- 
ment system known as the AIM System 
and written by Computer Mart of 
New Jersey’s software staff is now in 
its second revision. The AIM System is 
a comprehensive inventory management 
system that includes on-line inventory 
maintenance, purchase order, sales 
order, sales order entry, backorder re- 
lease and reporting functions for all 
small businesses. The system is based 
upon MICROPOLIS BASIC for 8080 
systems, utilizing Micropolis Disk Drives. 

The AIM System was developed and 
implemented by experts in business ap- 
plications with the intention of supply- 
ing a microprocessor based system 
which could properly function within 
the demanding constraints of the bus- 
iness environment. 

“In order to accomplish this goal, 
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□ Payment enclosed □ Bill company □ Bill me 

ADD $1 . 50/BOOK FOR FAST SHIPPING 

□ charge my □ Visa □ Master charge 

□ Number Exp date 

Signature □ Send catalog. 

□ FREE CATALOG/ ORDER FORM □ 




our systems’ designers were faced with 
the task of implementing an ISAM file 
structure (indexed sequential access 
method), which could support multi- 
ple logical records per sector, some 
records having different record formats, 
with the insistence that the system de- 
sign be completely transparent to the 
users,” commented Eri Golembo, Vice 
President of The Computer Mart of 
New Jersey. 

It is in this respect that the AIM Sys- 
tem is unique. Furthermore, besides pro- 
viding the business user with the flexi- 
bility he has grown accustomed to in 
larger system designs, the AIM System 
represents a powerful learning tool for 
programmers and analysts who wish to 
fully utilize the capacity of a disk drive 
without sacrificing ease of operation by 
the user. 

AIM System handles 1000 inventory 
items, 4000 purchase order line items 
(up to 9 per PO), sales order entry, 
automatic release of backorders, main- 
tenance of sales history, maintenance 
of vendors, and various reporting func- 
tions. This capacity can be increased to 
the full extent of the disk drives. 

The software and manual is being 
distributed to end users for $100 each. 

Dealers are finding it an excellent 
package for displaying the versatility 
of the Micropolis drives. (Special deal- 
er arrangements are available.) For more 
information, contact Computer Mart 
of New Jersey, 501 Route 27, Iselin, 

NJ; (201) 283-0600. Circle No. 126 

Text Editors 

Aox Associates announces MATE, a 
powerful, screen-oriented text editor 
for 8080 or Z-80 microcomputers with 
floppy disks running under ICOM or 
TDL FDOS. MATE expands upon the 
capabilities of other text editors, while 
simplifying user interaction, by dividing 
the screen into text display and com- 
mand string sections. TECO-like com- 
mand strings use iteration, conditional 
branching, and macros to operate on 
10 dynamically allocated buffers. 

The independent text section of the 
screen instantly reflects any changes in 
the edit buffer, with text moving up 
and down, right and left, as commands 
modify the buffer. In another mode, 
keystrokes are directly entered on the 
screen and in the text. MATE can be 
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used not only with a VDM-1, or sim- 
ilar video display board, but fast 
screen updates can also be obtained with 
a CRT terminal such as a Lear Siegler 
“Dumb Terminal”, because extensive 
display driver software utilizes the ad- 
dressable cursor to make only necessary 
changes. 

A wide variety of character, word, 
line and paragraph oriented commands 
are entered in the separately scrolling 
command section of the display. Com- 
mand strings can range in complexity 
from a single character through full 
text editing programs - complete with 
variables, numerical calculations, con- 
ditional jumps, and comments — and can 
be freely formatted with spaces, tabs 
and carriage returns for clarity. A com- 
mand string may be executed as a macro 
by storing it in one of the 10 buffers, 
saving it on the disk or incorporating it 
as a permanent part of MATE. Macros 
can be nested and receive string argu- 
ments from the calling command. Word 
processing facilities include an automat- 
ic line width formatting feature for both 
screen display and output printing, upper 
and lower case and settable tab stops 
and margins. 

MATE is available on 8” diskette for 
$49.50, including 9K bytes of object 
code for the editor, and object and source 
code for several popular screen, keyboard 
and printer drivers. The comprehensive 
user and interface manual (which can 
be purchased separately for $5.00, re- 
fundable with complete order), gives 
instructions to help easily adapt these 
drivers to other hardware. For further 
information, contact Michael Aronson 
at Aox Associates, P.O. Box 558, Som- 
erville, MA 02143. Circle No. 111. 

TSC is now distributing software 
compatible with the FLEX operating 
system found on Southwest Technical 
Products Corporation MF-68 minifloppy 
and DMAF-1 full sized floppy disk sys- 
tems. A disk version of TSC’s popular 
Text Editing System is available for 
$31 .50 for the mini (SL68-24D) or 
$50.00 for the full sized (SL68-24F). 
These allow disk-to-disk editing of 
named Files which means you can edit 
a File as large as the disk space. A mini- 
floppy version of the TSC Mnemonic 
Assembler sells for $31.50 (SL68-26D) 
and a full sized version for $50.00 
(SL68-26F). Assembly may be per- 
formed directly to. disk. 

Finally, the TSC Text Processing 



System is available for the mini at a 
cost of $40.00 (SL68-29D) or for the 
full sized floppy at $75.00 (SL68-29F). 
Text processing is performed on named 
files with the ability to process multiple 
Files from one command. A macro li- 
brary file may be automatically loaded 
on initialization. A separate data file may 
be read by the Text Processor. For ex- 
ample, a name and address File can be 
merged with a standard letter to print 
form letters without operator inter- 
vention. Contact Technical Systems 
Consultants, Inc., Box 2574, West 
Lafayette, IN 47906; (317) 423-5465. 
Circle No. 108. 

Technical Systems Consultants, Inc. 
has announced availability of it 8080 
Text Processing System which allows 
the use of over 50 commands for spec- 
ial text formatting applications. The 
commands included will support multi- 
ple spacing, left margin control, in- 
denting, the ability to save contiguous 
text, paging, left hand justification, 
right hand only justification, left and 
right justification, centering, no-fill 
modes, page numbering, the printing 
of left, right or centered titles, and 
line length control. 

Also included are capabilities for 
macro definition to define and build 
special formatting commands, number 
registers which can be used like var- 
iables in a program, conditional com- 
mand execution, setable macro ex- 
ecution points (to execute a macro at 
a predefined line number), the ability 
to prompt a terminal for text during 
the formatting process and a feature 
which allows sending informative 
strings to the terminal. 

The TSC 8080 Text Processing Sys- 
tem will also output numbers in either 
Arabic, capital Roman numerals or 
small Roman numerals. Tab columns 
may be defined as well as the tab 
character and tab fill character. Environ- 
ment switching is permitted for easy 
parameter changing and a loop command 
is available for repeated formatting jobs 
such as form letters. 

An external editor is required as no 
editing functions are included. The TSC 
Text Processor resides in just over 8K 
beginning at 1000 hex plus filespace. 

$32.00 buys the full manual in- 
cluding an “Introduction to Text Pro- 
cessing”, user’s guide, and fully com- 
mented assembled source listing. An 
Intel ASCII format paper tape is avail- 
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able for an additional $9.00. Contact 
Technical Systems Consultants, Inc., 

Box 2574, West Lafayette, IN 47906; 
(317) 423-4565. Circle No. 109. 

Assemblers 

Debuggers 

Disassemblers 

Microtec has added a Meta Assem- 
bler for the 2900 Bit Slice microproc- 
essor to its line of microprocessor sup- 
port software. The Meta Assembler lan- 
guage is compatible with Advanced 
Micro Devices’ (AMD’s) AMDASM lan- 
guage, but is written in ANSI standard 
FORTRAN IV and will run on any com- 
puter that has a word length greater 
than or equal to 16 bits. This includes 
most minicomputers. 

A microprogrammable bit slice 
microprocessor differs from an ordi- 
nary microprocessor in that the user 
can define the instruction set and hard- 
ware configuration. The Meta Assem- 
bler allows a user to define an instruc- 
tion set and then assemble programs 
utilizing that instruction set. The As- 
sembly program features conditional 
assembly, complex expression evalua- 
tion, and a cross reference table listing. 

A separate program in the Meta As- 
sembler Package is used to break up the 
assembled object code into organiza- 
tions that are compatible with the tar- 
get PROM or ROM array. Addition- 
ally, the object module format is trans- 
lated into either BNPF or Data I/O’s 
ASCII hexadecimal format. 

For more information, contact Micro- 
tec, P.O. Box 60337, Sunnyvale, CA. 
94088; (408) 733-2919. Circle No. 124. 

Pacesetter Corporation’s TRACE, a 
program for program debugging, gives 
Datapoint Datashare application pro- 
grammers insights into the actual logic 
paths taken by their programs, while 
they are executing, according to develop- 
ers. Actual labels of the steps executed 
can be displayed on the terminal, writ- 
ten to disk for later examination or 
routed to the printer. Knowing exactly 
what the program being tested is doing 
allows the programmer to compare 
what is happening to what should be 
happening, and fix it. 

TRACE asks the programmer sev- 



eral questions. Depending upon the 
answers, the program generates a new 
source code program with coding in- 
serted to perform the option selected. 
The new source code is then compiled 
and tested; the original program re- 
mains unchanged. 

TRACE leases for $375 per year. 
Pacesetter Corp., Marsh Road, Litch- 



field, CT 06759. Circle No. 113. 

“Good to the last byte,” says the 
manufacturer, is the response that any 
“smart cookie” would make regarding 
Chips Ahoy! jewelry. Hard gold leads 
on a white ceramic body form the basis 
of a charm or necklace. Circle No. 180 , 
or write Chips Ahoy!, POBox 1 199, 
Portsmouth, NH 03801. 



VIDEO 

^ ^ TERMINAL 



Now, a completely self-contained video terminal card for less than SI 50.00. 
Requires only an ASCII Keyboard and TV set to become a complete interactive 
terminal for connection to your computers serial 10 port. Two units available, 
common features are: single 5V supply, crystal controlled sync and baud rates 
(to 9600 baud), computer and keyboard operated cursor control, parity error 
and control, power on initialization, forward spaces, line feed, rev. line feeds, 
home, return cursor, and clear to end of line. Power requirements are 5V at 
900ma. output std. IV p-p video and serial TTL level data. 

Features: 

Display 



Characters 

Baud Rates 
Controls 



TH3216 

32 characters 
by 16 lines 
2 pages 

Upper case ASCII 

300-9600 

Read to/from 
memory 

$149.95 



TH6416 

64 characters 
by 16 lines 
scrolling 

Upper/lower case 
optional 

110-9600 

Scroll up or 
down 



Price (kit) $149.95 $189.95 

Above prices include all 1C sockets 

OPTIONS: 

Power supply (mounts on board) $14.95 

Video/RF Modulator, VD-1 6.95 

Lower case option (TH6416 only) 14.95 

Assembled, tested units, add 60.00 




SIEEK1EK 

"TH 6416 shown above” 



Frequency Counter 
* 89.95 kit 




You ve requested it. and now it's here! The CT-50 Fre- 
quency Counter Kit has more features than counters selling 
lor twice the price Measuring frequency is now as e3Sy as 
pushing a button, the CT-50 will automatically place the 
decimal point in all modes, giving you quick, reliable read- 
ings Want to use the CT-50 mobile’’ No problem, it runs 
equally as well on 12 VDC as it does on 110 VAC. Want 
super accuracy? The CT-50 uses the popular TV color burst 
freq ol 3 579545 MHz lor lime base Tap off a color TV with 
our adapter and gel ultra accuracy — 001 ppm' The CT-50 
offers professional quality at the unheard of price of $89 95 
Order yours today! 



PRICES 



SPECIFICATIONS 

Sensitivity less than 25MV 
Frequency range SHz to 60MHz. typically 65MHz 
Gate time t second, i TO second. with automatic decimal 
point positioning on both direct and prescale 
Display 8 digit red LED 4" height 
Accurac* 2 ppm. 001 ppm with TV time base' 

Input BNC. l meg ohm direct. 50 ohm with prescale option 

Power 110 VAC 5 watts or 12 VDC A.f Amp 

Size: Approx 6" x 4" x 2". high quality aluminum case 



CT-50, 60MHz Counter Kit $89.95 

CT-50WT, 60 MHz counter, wired and tested $159.95 

CT -600, 600 MHz prescaler option for CT-50, add . . $29.95 



VIDEO TO RF 
MODULATOR 



Convert any TV set to a 
video monitor. Super stable 
circuit is glitch-free, tunable 
over channels 4-6. Runs on 
5- 15V. Recommended by 
many computer manufactur- 
ers. Std. video input. Com- 
plete kit, VD-1 $6.95 



741 OP-AMP 
MINI DIP 10/82 00 



LINEAR 


REGS 


TRANSISTORS 


555 .50 


309K 


.99 


NPN 2N3904 type 


10/S1.00 


556 .75 


340K-12 .99 


PNP 2N3906 type 


10/S1.00 


566 1.49 

567 1.49 


7005 

7812 


.99 

99 


NPN Power T ab 40 W 
PNP Power Tab 40W 




3/$l"00 


324 1 .49 


7815 


.99 


FET MPF-102 type 


3/S2.00 


1458 .49 


78MG 


1.50 


UJT 2N2646 type 
2N3055 NPN Power 


3/S2.00 


380 1.49 


723 


.49 


.75 








1C SOCKETS 




RS232/TTL 




8 pm 


low profile 


5/SI. 00 


TTL/RS232 




14 pm low profile 


5/S 1.00 


Converter kit 




16 pin tow profile 


5/SI. 00 


1 Complete kit $7.95 


40 pin low profile 


2/$1 00 





_J 


14 pin wire wrap 


3 /SI. 00 



rsTisa^j iliiirriHs 

BOX 4072P ROCHESTER. NY 14610 (716) 271 6487 



'.Satisfaction guaran 




MINIKITS 



FM WIRELESS MIKE KIT 

Transmit up to 300' to any FM 
radio. Sensitive mike input re- 
quires dynamic, crystal or ceram- 
ic mike. Runs on 3 to 9 volts. 
FM-1 S2.95 



TONE DECODER KIT 

A complete tone dececer on a single PC 
Board Features. 400 to 5000 Hi adiustable 
frequency range, voltage regulation 567 1C 
jsetueJer touch-tone decoding, tone burst 
detaction, FSK demod. Signaling, and many 
other uses Uae 7 lor 1 2 button louchtone de- 
coding. Runs on S to 12 volts 
Complete Kit, TD-1 $4 06 



LED 

BLINKY KIT 

A great attention get- 
ter which alternately 
flashes 2 jumbo LEDs 
Use lor name badges, 
buttons or warning 
type panel lights. 
Complete Kit. BL-1 






$2.96 



SUPER-SNOOP AMPLIFIER 

A super-sensitive amp I tier which will pick 
up a pin drop at 15 leer Great lor monitoring 
baby's room o' as a general purpose test 
amplifier Full 2 watts of output, runs on 6 to 
12 volts, uses my type of mike Requires 8-45 
ohm speaker 

Complete Kit. BN 9 $4.96 



MUSIC LIGHTS KIT 

See music come alive 1 3 different lights 
flicker with music or voice One light lor 
lows, one for the mid-range and one tor the 
highs Each channel individually adjustable, 
and dnves up to 300 watts Great lor parlies, 
band music, nils clubs and more 
Complete Kit. ML-1 $7.96 



SIREN KIT 

Produces upward and downward wail char- 
acteristic of ponce siren 200mw audio out- , 
put. runs on 3-9 volts, uses 8.45 ohm 

Corneille Kit, SM-3 $2.96 



POWER SUPPLY KIT 

Complete triple regulated power supply pro- 
vides variable 2:15 volts at 2C0ma and +5 
volts at 1 amp SCmv load regulation, good 
filtering and small size Kit less transformer 
Requires 64V at 1 amp and 18 to 30VCT 
Complete Kit, PS-3LT $6 96 
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Late-Breaking microcomputer product news, 
software releases, micro classified ads, new micro peripherals 
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Monthly Magazines are great for in-depth articles and 
detailed technical information — and we're not suggesting 
you stop reading this one. What we are suggesting is that 
we can give you a lot that a magazine can't. 

First, we're a newspaper— which means we cover a lot of 
things briefly, instead of a few things deeply. 

Second, we're weekly — so you won't be saying "I wish I 
had known about that" when you hear someone talking 
about new micro hardware and software. 



Third, we're into all aspects of computers; so you don't 
have to limit your information to micros. We cover every- 
thing from industry news to data processing to ethical 
issues, as only a newspaper can. 

Fourth, we'll send you 52 issues for about 50c a week with 
a one-year subscription (half the newsstand price). Just 
use the form below to start your subscription coming. 

It's a fast way to stay ahead. 



Please send me COMPUTERWORLD for 1 year 

RATES: U.S. $25 Canada and PUAS: $35 Europe & Middle East $75 All Other Foreign-$125 
C Check Enclosed 

□ AmEx □ BA/Visa □ MC (MC Only List four digits above your name) 



If charge we must have 
cardholder's signature 



Expiration 
Date: 



First 

Initial 



Your 

Title 



Company 

Name 



Send to 
Address 



City 



Middle 

Initial 



Sur 

name 



I M I 1 I I I I I I I 



I I l l l l l i I I I I 



mu 



I I I I I I i I I 1 I I I I I I 1 1 I I I I LL 



1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



Zip 

iCodel 



Address shown is □ Business □ Home 

□ Check here if you do not wish to receive 
promotional mail from Computerworld 



Wm COMPUTERWORLD 

IN S I N r I the newsweekly for the computer community 



THE NEWSWEEKLY FOR THE COMPUTER COMMUNITY 
797 WASHINGTON STREET NEWTON. MASSACHUSETTS 07160* TELEPHONE 1617) 96&S800 



^ CIRCULATION DEPT. PC., 797 Washington Street, Newton, Mass. 02160 



PLEASE CIRCLE 1 NUMBER IN EACH CATEGORY 

BUSINESS/INDUSTRY 

10 Manufacturer of Computer or DP Hardware/ 
Peripherals 

20 Manufacturer (other) 

30 DP Service Bureau/Software/Planning Consulting I 

40 Public Utility/Communication Systems/ 
Transportation 

50 Wholesale/Retail Trade 

60 Finance/Insurance/Real Estate 
70 Mining/Construction/Petroleum/Refining 
75 Business Service (except DP) 

80 Education/Medicine/Law 
85 Government/Federal/State/Local 
90 Printing/Publishing/Other Communication 
Service 
95 Other 

TITLE/OCCUPATION/FUNCTION 

11 President/Owner/Partner/General Manager 

12 VP/Assistant VP 

13 Treasurer/Controller/Finance Officer 

21 Director Manager of Operation/Planning/ 
Administrative Service 

22 Director/Manager/Supervisor DP 

23 Systems Manager/Systems Analyst 

31 Manager/Supervisor Programming 

32 Programmer/Methods Analyst 

41 Application Engineer 

42 Other Engineering 

51 Mfg. Sales Representative 

52 Other Sales/Marketing 
60 Consultant 

70 Lawyer/Accountant 
80 Librarian/Educator/Student 
90 Other 
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Phoenix Digital Corporation of 
Phoenix, AZ, has introduced a new 
line of micro and mini Plug-in service 
tools. These Digital Signature Analysis 
Modules are being manufactured, says 
the company, to meet the ever increas- 
ing difficulties of test and repair in the 
industry. Basic product families include 
the LS 100-S-100, LSI-11, EXORciser 
bus-compatible series, besides the LS- 
105 Industrial Version and the LS-120 
Hand Held self-contained probe group. 
For further information contact Phoe- 
nix Digital Corporation, PO Box 
11628, Phoenix, AZ 85017; (602) 
996-8262. Circle No. 130. 

TSC has developed a two-pass resi- 
dent assembler for the 8080 microproc- 
essor. The assembler is fully Intel com- 
patible excluding macros, conditional 
assembly and logical expression oper- 
ators. Free-format source is also accept- 
ed, obviating the need for colons and 
semicolons. 

The assembler is reported to be ex- 
tremely fast due to the hashing tech- 
nique used by the label handler. Labels 
may be any length with 6 characters 
significant. Both passes and the in- 
itialization required for each are 
written as subroutines, making cus- 
tom applications straightforward. 

All standard pseudo-ops are support- 
ed plus such options as: pagination, 
titling, spacing, listing suppression 
(only offending lines will be printed), 
hexadecimal or octal output, decimal 
line numbers, hex, decimal, octal or 
binary constants and an alphanumer- 
ically sorted symbol table. 

Object code may be output in the 
standard Intel ASCII tape format or 
directly into RAM. Break and escape v 
keys allow halting or pausing the as- 
sembled source listing. If pagination is 
on, page limits may be specified to 
print a selected portion of the output. 

5!4K of RAM is required beginning 
at 1000 hex, plus source and symbol 
table space. A printed source listing 
and user’s manual is available for $25 
(order number SL80-12). $34.00 buys 
the source listing, manual and an ob- 
ject code paper tape in the Intel ASCII 
format (order number SL80-12P). 
Contact Technical Systems Consult- 
ants, Inc., Box 2574, West Lafayette, 

IN 47906; (317) 423-5465. Circle No. 
110. 

A new Data Base Management Sys- 
tem (DBMS) and additional 16K RAM 



memory for its DS9990 Commercial 
Computer Systems line were announced 
recently by Texas Instruments. 

TI’s DBMS 990 provides definition 
and data access which can be equated 
to commonly-used business documents. 
It includes a high-level data definition 
language and a manipulation language 
accessible through COBOL. Data con- 
trol is provided by restricted access, 



password security of data items and 
logging. To minimize user overhead, 

TI said, optional DBMS 990 functions 
can be omitted if not required for the 
application. 

DBMS 990 is offered on TI’s DS990 
systems as part of a commercial soft- 
ware package which also includes 
COBOL, Sort/Merge and the DX10 
multiuser disk operating system. 



YOUR PROOF. 



This new expansion of our facilities in New Jersey is our reward 
for successfully serving our customers. It is also your proof that 
we can satisfy you. Our continued growth is the result of our 
policy that we don’t sell it if we can’t run it — and keep it run- 
ning. And we have more experience with small computer hard- 
ware and software than any other computer store in the East. 

So if satisfaction is important to you, come get 
acquainted with us — all 30 of us — at 
Computer Mart of New Jersey or 
Computer Mart of 
Pennsylvania 





The Microcomputer 
People .® 



A Special Get-Acquainted Offer 

For a limited time, Computer Mart is offering a 
wide selection of beginners’ books at half price. 
Here’s your chance to get acquainted with 
computers and with Computer Mart. 

Computer Mart of New Jersey 

501 Route 27, Iselin, NJ 08830 • 201-283-0600 
Tue.-Sat. 10:00-6:00 • Tue. & Thur. til 9:00 

Computer Mart of Pennsylvania 

550 Dekalb Pike, King of Prussia, PA 19406 • 215-265-2580 
Tue. -Thur. 11:00-9:00* Fri. & Sat. 10:00-6:00 
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In addition, TI announced 16K RAM memory and 
new packaging options for the DS990 line. System 
performance, packaging density and power require- 
ments have been improved with the incorporation of 
the 16K RAM error-correcting memory featuring TI’s 
TMS 41 16 chip, the company said. With this enhance- 
ment, basic DS990 configurations may now be ex- 
panded in the base chassis to include up to 608K- 
bytes of main memory and to support up to six CRTs. 
An expansion chassis is available for larger system re- 
quirements. 

Error-correcting memory systems using the 16K 
RAM MOS memory are available from 64K bytes 
to more than one megabyte. The minimum system is 
a single board with 64K bytes of error-correcting 
memory priced at $2880 in OEM quantities of 50. 

A one-megabyte configuration of five memory boards 
costs $37,920 at the quantity 50 OEM level. 

The new packaging options include 70-inch cabi- 
nets for DS990 models 4, 6 and 8 and a 30-inch low 
profile enclosure for the Model 4. Three new com- 
mercial packages incorporating the new enhancements 
were also disclosed. 

The Model 4 Commercial System includes the 
990/10 computer with 128K bytes of 16K RAM, 
10-megabyte disk, dual Model 91 1 VDTs, a Model 
8 10 multi-copy printer and a choice of four enclos- 
ures: single -bay or dual-bay system desks, or 70- or 
30-inch cabinets. Software included in the package 
is DX 10 Commercial Operating System license, Sort/ 
Merge and a choice of RPG II or COBOL. Installa- 
tion of hardware and software is included in the sys- 
tem price of $35,500. 

Aimed at the small business data processing mar- 
ket, the Model 4 Commerical System will present an 
alternative to users who have outgrown their existing 
RPC. II systems or those who desire additional lan- 
guage capabilities of COBOL, TI said. 

Also added to the DS990 product line are Models 
6 and 8 DBMS. These systems feature dual 25- and 
50-megabyte disks respectively. Each system includes 
a 990/10 computer with 160K bytes of error-correct- 
ing 16K RAM, four Model 911 VDTs, a 300-lpm 
printer, and dual 25M-byte or 50M-byte pedestal- 
mounted disks. Software included in each package 
is DX10 Operating System, Sort/Merge, COBOL and 
DBMS. Installation of hardware and software is in- 
cluded in the system prices of $7 1 ,000 for the Model 
6 DBMS, and $78,500 for the Model 8 DBMS. 

For further information, write Texas Instruments 
Incorporated, Digital Systems Group, P.O. Box 1444, 
M/S 784, Houston, Texas 77001 ; (512) 258-7305. 
Circle 134. 

COBOL accounting packages compatible with Data 
General’s microNOVA CS/20 will soon be available 
from Mini-Computer Business Applications, the com- 
pany said. MCBA already offers CS/40 COBOL pack- 
ages and hopes to have software for the CS/20 by 
the end of the year. Subject to change, license fees 
for the CS/20 packages will be the same as the cur- 
rent CS/40 license fees. For more information, con- 



tact Mini-Computer Business Applications, Inc., 

4929 Wilshire Blvd., Suite 940, Los Angeles, CA 
900 1 0 ; (2 1 3) 936-7 1 3 1 . Circle No. 135. 

Users of Interdata 8/32 series business computers 
can now install the Software International General 
Ledger and Financial Reporting System. Available 
from Software International’s Small Business Systems 
Division, the new package gives accounting and finan- 
cial personnel a data-base designed system. Features 
include a Report Writer for designing, implementing 
and controlling their own reports; roll-up and hierar- 
chial versatility to perform dollar summarization in 




a number of directions; and auditor-approved con- 
trol techniques. 

According to Small Systems Group, the financial 
reporting and control system provides “growing room” 
for future requirements. The new Interdata system 
includes support days for installation, training and 
educational assistance at no extra cost to the user. 

Software International’s Interdata package is 
priced at $15,000 for the General Ledger and Finan- 
cial Reporting System. For more information, con- 
tact Software International, Elm Square, Andover, MA 
01810; (617) 475-5040. Circle No. 137. 

Sycor, Inc., announced a new multifunctional 
operating system designed to enhance the perform- 
ance of its top-of-the-line 445 distributed data entry 
and processing systems. 

Called Omni, the operating system features memory 
mapping techniques which utilize the 445 system’s 
256,000 bytes of main memory to offer users a variety 
of capabilities for virtually any application, the com- 
pany said. 

The Omni system allows the 445 user to concur- 
rently run eight foreground and eight background 
tasks in virtually any combination of data entry, 
data communications and data processing. These 16 
tasks can be running in COBOL, BASIC and TAL 
2000 (Sycor’s own Terminal Application Language), 
IBM 3270 emulation and utility programs. 

With Omni, a 445 system can incorporate up to 
eight Data Station display units which may be under 
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the control of different systems programs, the com- 
pany said. Economy of memory usage is. achieved by 
systems programs being shared by Data Stations with 
no duplication of interpreters. Application programs 
can also be shared by multiple Data Stations. 

The flexibility offered by the 445’s multiple lan- 
guage interpreters allows users to run their applica- 
tion programs in any of the three supported systems 
languages. The operator requests the application pro- 
gram, which is automatically turned over to the ap- 
propriate systems program for execution without 
having to reconfigure the 445. 

The Omni system enables the 445 to support inter- 
active on-line data communication through IBM 
3270 protocol while concurrently running a non- 
3270 communications task. 

According to the company, user-oriented benefits 
include: relieving the data processing manager of the 
burden of scheduling many systems tasks; permitting 
the user to consolidate distributed data processing 
and on-line activities into a single system; furnishing 
each operator on the system with the equivalent of a 
Sycor 410 distributed data processing system; saving 
the user from having to dedicate the 445 system to 
only one set of tasks and exclude others because they 
are in another language; providing existing 445 users 
with no significant changes. 

Sycor will provide the new Omni multifunctional 
operating system to users at no cost with first deliver- 
ies scheduled for April 1979. For more information, 
contact Sycor, 100 Phoenix Drive, Ann Arbor, MI 
48104; (313) 971-0900. Circle No. 138. 

PET owners need no longer be limited to crude 
pictures and plots determined by the 25 x 40 dis- 
play, according to the Softside Software Group. 

SSG has developed a program to expand the PET’s 
capabilities to a 50 x 80 display. Users can individual- 
ly control 4000 points. No modifications are needed 
to run this routine, said SSG. The system runs in two 
modes. The first plots 1,1 in the upper left hand 
comer and 80,50 in the lower right corner of the 
display. The second mode, useful for mathematical 
or graphing problems, plots 0,0 at center screen, 
making all four quadrants available. The program 
costs $6.95. 

SSG also offers a simulation game called “Bicycles”. 
This game puts you in charge of a bicycle company, 
which you must keep profitable. You must adjust 
prices and inventory as the seasonal market changes. 
You can use ad campaigns, but must watch out for 
inflation and breakdowns. A subroutine stores data 
on tape so you can resume the game where you last 
left off. Cost for a PET cassette is $7.95. 

“Doodle”, also from SSG, runs both with regular 
PETs and with those using the 50 x 80 graphics pack- 
age. For $3.95 you can use your PET as a sketchpad. 
Features include a delete function as well as center 
and no show (moving without leaving a trail). 

For more information, contact Softside Software, 
305 Riverside Drive, New York, NY 10025; (212) 
866-8058 .Circle No. 139. 
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PASCAL high-level language support for 9900 
family microprocessors is available from Texas Instru- 
ments. This software, designated TIPMX (TI PASCAL 
microprocessor executive), is a stand-alone, executive 
and run-time support library specifically designed 
for writing application programs in PASCAL. Micro- 
processor users can now generate PASCAL programs 
with the TI PASCAL compiler which presently exists 
on the TI 990/10 minicomputer, the company said. 
TIPMX may also be linked with an assembly-language 
application. 

PASCAL is a general-purpose, block-structured 
language that fosters designs and implementations 
that are highly structured and are independent of 
processor architecture and instruction set. This fea- 
ture not only enhances the maintainability of the 
software, but adds to the mobility of PASCAL-en- 
coded algorithms through successive generations of 
microprocessors, TI said. 

TI PASCAL is an extension of PASCAL as original- 
ly developed by Nicklaus Wirth. Designed as a language 
for teaching a systematic concept of programming, 
PASCAL is easy to learn because it excludes most of 
the exceptions, special cases and defaults which have 
made other languages hard to master. The readability 
of PASCAL makes the language especially useful 
when programs must be maintained by programmers 
other than the original author. 

The TIPMX software is available on both floppy 
diskette or hard disk for the FS990 or DS990 develop- 
ment systems, respectively. The TMSW301F (floppy 
diskette) costs $500, while the TMSW301D (hard 
disk) costs $700. For more information, contact 
Texas Instruments Incorporated, P.O. Box 1443, 

M/S 653 (Attn: PASCAL), Houston, TX 77001. 

Circle No, 136. 

Intel Microcomputer Systems Division’s 
FORTRAN-80 operates on Intel’s newest Intellec 
Series II Models 220 and 230 and previous genera- 
tion MDS-800 and MDS-888 Development Systems 
as well. Exceeding the ANS FORTRAN 77 Language 
Subset Specification, ANSI X3J3/90, FORTRAN- 
80 is the first ANS FORTRAN 77 offered by any 
minicomputer or microcomputer manufacturer, 
according to Intel. An applications language rather 
than a system-type language such as PL/M, 

FORTRAN allows the system designer to create 
software modules that solve problems not well- 
addressed by other microprocessor development 
languages. 

Applications involving a great deal of arithmetic 
processing, such as the calculations required in a con- 
trol application requiring chemical analysis, are one 
designer problem. Part of the overall control software 
might typically require solving a detailed mathematic- 
al equation on incoming sensor data, then evaluating 
the result to determine what stimulus, control signal, 
to apply to the control process. FORTRAN-80, 
which supports the Intel floating point standard, 
easily accomplishes arithmetic processing. FORTRAN- 
80 has a complete complement of intrinsic functions, 



including all trigonometric functions and absolute 
value, for handling any arithmetic processing with 
which the design engineer might be faced. 

Another past problem plaguing designers using 
microprocessor development systems was that of 
formatted I/O and the whole area of I/O handling. 
Now with FORTRAN and the ISIS-II run-time library, 
designers can easily produce formatted I/O. Because 
FORTRAN-80 is a problem-solving tool, the Intellec 




Microcomputer Development System equipped with 
FORTRAN can perform stand-alone FORTRAN 
processing as easily as it can develop application 
software for microprocessor-based systems. 

Like both PL/M and the 8080/8085 Macro As- 
sembler, FORTRAN produces relocatable and link- 
able object code compatible with both of these 
languages. In addition, FORTRAN-80 supports full 
symbolic debugging with ICE-80 and ICE-85. It also 
contains sophisticated code optimization to ensure 
that compiled FORTRAN programs are highly effi- 
cient and use the least amount of memory possible. 

FORTRAN-80 is available in single and double 
density floppy diskettes from Intel at $1750 for 
single units. For more information, contact Intel 
Corp., 3065 Bowers Ave., Santa Clara, CA 95051; 
(408) 249-8027. Circle No. 140. 

Incoterm Corporation, a subsidiary of Honeywell, 
announced enhancements to its line of financial trans- 
action system hardware. 

“The enhancements will allow us to offer a more 
price effective product line,” Samuel W. Adams, 
marketing vice president, said. He attributed the ad- 
vanced product designs to improved technology, 
greatly increased production volume and extensive 
user experience. 

“We’re finding that comprehensive cash control 
software, together with a trend toward broadened 
branch networking to include large and small offices 
and a mix of teller and ATM requirements, have has- 
tened the need for larger memory capacities and 
greater flexibility from the minicomputer-based in- 
telligent transaction controller,” he said. 

These enhancements include additions to the in- 
telligent transaction controller that add memory 
capacity up to 64K bytes of MOS executable storage, 
memory expansion modules to 128K bytes, a new 
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administrative printer, as well as teller station and 
network devices that enable users to maximize sys- 
tem configurations and to simplify installation. 

According to Adams, these enhancements result 
in network-wide price/performance improvements. 

The MOS memory technology is software compat- 
ible with the present core memory products. The 
company’s cash control software and transaction 
compiler language programming can be implemented 
directly. 

The MOS memory systems are used in conjunction 
with dual drive diskettes where one drive is reserved 
for program loading. Protection and reload are also 
accomplished with the diskette unit. 

The Incoterm Series 7000 financial transaction 
system is a line of flexible hardware supported by ap- 
plication software. Intelligent transaction controllers 
at the core of each action center module of the sys- 
tem easily accommodate communication speeds and 
software protocols of host computers. 

The Series 7000 is modular and flexible, making 
possible various configurations to meet particular 
bank or individual branch requirements, the com- 
pany says. For more information, contact Honeywell 
Information Systems, 200 Smith St., Waltham, MA 
02154;(617) 890-8400, ext. 3739. Circle No. 142. 

Johnson Systems, Inc., announced Extended Ca- 
pabilities for users of the Johnson OS Job Account- 
ing Report System. Designated Release 3, the newest 
version of JARS includes an additional set of System 
Use Reports and significant enhancements to the 
basic package. 

For MVS installations, the Extended Capabilities 
are particularly valuable. All of the relevant data cap- 
tured by MVS/SMF is now made available by JARS, 
both on the System Use Reports and as data elements 
in JARS Report Program. 

A set of graphs and reports which amplifies the use- 
fulness of JARS, the System Use Reports, are de- 
signed to help data center management profile sys- 
tem utilization, identify trends, and plan future re- 
sources and workloads. In keeping with Johnson Sys- 
tems’ philosophy of flexibility and user control, the 
contents of the reports can be dynamically altered 
to meet specific needs. 

For more information, contact Johnson Systems, 
Inc., 8400 Westpark Drive, McLean, VA 22 101; (703) 
893-8700. Circle No. 143. 

The Composition Systems Division of Harris Cor- 
poration introduces a software package, HNS2 “RE- 
LEASE III”, for its 2500 Copy Processing Systems. 
The RELEASE III package adds capabilities and im- 
proved system performance to HNS2 software now 
offered by Harris on its 2500 product line. 

RELEASE III software supports additional core 
memory beyond 128K, powerful 11/70 CPUs and 
additional on-site user changeability for directories, 
levels of password security, maintenance of credit 
files and nearly 30 other new features. 

RELEASE III software features a Harris hyphena- 
tion package. According to Harris, the new “Hyphena- 
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tion Plus” package has been tested with 100% accura- 
cy in processing a Thorndike-Lorge listing of more 
than 60,000 words. The Thorndike-Lorge listing 
contained words occurring at least once in a million 
times, and the system hyphenated them perfectly as 
listed in Webster’s New World Dictionary, second 
college edition. In addition, Harris has added a v yser 
updatable exception word dictionary. 

In the area of processing hyphenated and justified 
copy, Harris RELEASE III software: estimates copy 
depth using six user changeable default parameters 
for local or wire stories; enables multiple users to per- 
form Hyphenation Justification (H&J) tasks simul- 
taneously, improving overall throughput and interac- 
tive H&J response; and automatically H&Js a story 
while it is being sent to an editor or copy desk. 

For more information, contact Harris Corp., Com- 
munications Systems Div., 505 Rodes Blvd., Mel- 
bourne, FL 32901 ; (305) 259-2900. Circle No. 144. 

University Computing Company has announced 
the Version 4.1 enhancement package to its UCC 
FIFTEEN Job Recovery Management System. Ver- 
sion 4.1 will offer IBM 3850 Mass Storage support 
as well as new more flexible options for assuring 
that production JCL does not change without the 
corresponding update to the UCC FIFTEEN data 
base, UCC said. 

With Version 4.1, the user can decide if addition- 
al input GDG data sets are to be allowed on a rerun 
or restart condition. The user then has the option to 
either ABEND the job or to generate a report specify- 
ing which additional GDGs were allowed. 

Overrides to change the GDG bias on either input 
or output are now allowed. Both of these enhance- 
ments provide flexible use of UCC FIFTEEN in the 
different operational environments. Prior to Ver- 
sion 4.1 , changes of this type were never allowed to 
assure that production JCL changes were accom- 
plished with a corresponding data base (CMT - 
Catalog Management Table) update, the company 
said. Now the user can make temporary updates such 
as the above and UCC FIFTEEN will accept and re- 
port on the job as submitted. 

Version 4.1 also offers support of the 3850 Mass 
Storage device and will automatically mount mass 
storage volumes to scratch and uncatalog the un- 
wanted data sets. 

UCC FIFTEEN, Job Recovery Management Sys- 
tem, provides an automated means to handle jobs 
which need to be restarted or rerun for any reason, 
thus eliminating manual procedures and the costly 
mistakes which result, UCC said. 

For more information, contact University Com- 
puting Company, 8303 Elmbrook, P.O. Box 47911, 
Dallas, TX 75247; (214) 688-7100. Circle No. 145. 

A real estate software package designed to help 
brokers increase their sales and manage their business- 
es better has been announced by Texas Instruments 
Incorporated. 

Keyed for use with TFs standard SR-60A program- 
mable desktop computer/calculator, the software 



package comprises 24 programs improving the accur- 
acy and speed with which residential and commercial 
realtors can perform traditional — as well as new — 
functions. These functions span applications from 
buyer qualification and home selection to projecting 
cash flow analyses, rates of return, various methods 
of depreciation and loan amortization schedules. 

The system - the computer/calculator and the 
software package — provides the power of a computer 
with the simplicity of operation of a calculator, thus 
bridging a gap for many real estate operations, TI 
said. 

Buyer qualification programs, for example, help 
brokers determine in minutes what kind of house 




the buyer can afford. The SR-60A also estimates 
future monthly payments for as many years as de- 
sired, taking into consideration mortgage balances, 
property taxes, insurance, appreciation and all other 
financial factors affecting a potential home buyer. 

Twelve residential realty and office management 
programs estimate optimum price ranges for buyers, 
determine appreciation and predict selling prices 
of individual homes and neighborhoods, evaluate 
sales performance and advertising results, speed anal- 
ysis of buyer qualifications, measure branch office 
cash flow and market turnover, calculate taxes and 
rental income and provide office income and ex- 
pense accounting according to National Association 
of Realtors formats. 

In addition, 12 commercial/investment programs 
offer rapid calculation of internal rate of return, 
financial management rate of return, component 
and composite depreciation, cash flow, annual prop- 
erty operating data, installment sales analysis, ex- 
cess depreciation recapture, individual tax analysis, 
required reversion to obtain specific yield, yearly 
amortization schedules, automatic curve forecasting 
of short-term variables and income averaging. 

Available in major markets, the SR-60A real estate 
software package costs $335; the standard SR-60A 
programmable desktop calculator, $1995. For more 
I information, contact Texas Instruments Incorporated, 
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(Attn: SR-60A Real Estate), P.O. Box 10508, M/S 
5890, Lubbock, TX 79408; (806) 747-3737, X-2406. 
GrcleNo. 141. 

Multi-user microprocessor development is now 
possible using the Tektronix 8001 Microprocessor 
Lab, a host-computer and microprocessor develop- 
ment software from The Boston Systems Office, 

Inc. (BSO). A company doing microprocessor system 
design can configure these products into a total 
microprocessor development system which allows 
any number of simultaneous users — from two to 
more than 100 designers — to perform software de- 
velopment, hardware integration and debugging at 
the same time. 

Michael Rooney, BSO’s president, said, “When 
a company decides to implement a multi-user de- 
velopment team system, we will supply enhance- 
ments to our cross assemblers and linkage editors that 
reside on the user’s computer so the user can produce 
8001 compatible object formats. This extra service 
is provided at no additional charge.” 

Software debugging and real-time emulation for 
several different microprocessors is possible with the 
8001. This feature ensures that the system can be 
used in subsequent projects without requiring a new 
development system and retraining of design team 
members, said the company. 

BSO provides microprocessor assemblers and cross 
linkage editors for many commercially available 
microprocessors. BSO cross assemblers, written in 
assembly language for Digital Equipment Corpora- 
tion PDP-1 1 and Data General Nova and Eclipse com- 
puters, are typically up to 20 times faster than simi- 
lar products, according to the company. Additionally, 
BSO will provide the software necessary to down 
line load directly to the 8001 Microprocessor Lab. 

The Tektronix 8001 Microprocessor Lab is a total 
debugging tool for microprocessor-based systems, 
providing development support for hardware/soft- 
ware integration, with the ability to emulate several 
microprocessor chips, including the Intel 8080A and 
8085A, Motorola 6800, Texas Instruments TMS9900 
and Zilog Z-80. The 8001 offers three emulation 
modes: prototype-independent software debugging, 
partial emulation and full in-circuit emulation. Addi- 
tionally, the 800 l’s Real Time Prototype Analyzer 
option captures microprocessor activity while the 
prototype is running at full speed. 

When a company’s multi-user system needs expan- 
sion to accommodate more users, the company can 
purchase additional 8001s and terminals, and if 
needed, trade up to a more powerful compatible com- 
puter. To add development capability for different 
microprocessors, the company can purchase an Emul- 
ator Support package for the existing 800 1 and 
another cross assembler for the host computer. 

For further information, contact Logic Develop- 
ment Products, Tektronix, Inc., P.O. Box 500, Bea- 
verton, OR; (503) 644-0161. Circle No. 146. 

Rapidata, Inc., a nationwide remote access com- 
puter firm specializing in financial services, announced 
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a new release of FISCAL, its financial modeling ser- 
vice. 

The new version of FISCAL results from Rapi- 
data’s Financial applications experience in more than 
250 different installations, the company said. Accord- 
ing to Charles Krempa, FISCAL product manager, 
“FISCAL is an integrated system for organizing, 
manipulating, analyzing and reporting financial infor- 
mation. Its flexibility provides both the experienced 
and inexperienced computer user the opportunity to 
produce timeiy and correct solutions to their business 
requirements.” 

FISCAL will handle a broader range of analytic Fi- 
nancial applications than any other financial language, 
according to the company. The application can be 




implemented with a minimum of code, eliminating 
the need to program around language limitations 
and avoiding sacriFicing desired features. Easy to un- 
derstand and maintain and simple to operate, the re- 
sulting model has the necessary flexibility to eliminate 
the need for multiple variations of the model. 

According to the company, typical FISCAL ap- 
plications include: Five-year forecasts, one-year operat- 
ing plans, corporate models, budget preparation, 
performance analysis, capital budgeting, capital 
investment analysis, Financial consolidations, cash 
forecasting and planning, merger and acquisition 
analysis, real estate analysis, product line planning 
and credit analysis. For more information, contact 
Rapidata, 20 New Dutch Lane, FairField, NJ 07006; 
(201) 227-0035. Circle No. 147. 

Apple Computer, Inc. of Cupertino, CA, announces 
that it is going to provide owners of its computers 
with stock portfolio information and other Financial 
services. 

Using a telephone link-up, Apple II Computer 
users can dial Dow Jones & Co., Inc.’s Stock Quote 
Reporter Service for Fifteen-minute-delayed stock 
and bond quotations. This information, along with 
software provided by Apple, will enable users to de- 
termine current portfolio value, short and long term 
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gains, and rate of return, among other things. At a 
future date, Apple II users will be able to use the 
telephone link-up to obtain current news on com- 
panies in their portfolios. 

Cost of the stock quote service includes a one- 
time fee of $25, plus a usage charge of $3 for the 
first three minutes, plus 50^ a minute thereafter. 

The telephone link-up service includes a large com- 
puter facility in New Jersey hooked into a nation- 
wide communications network which dispenses cur- 
rent stock information from the Dow Jones reports. 

Presently, users wanting access to such network 
information have had to purchase a terminal and 
modem, permitting the terminal to communicate over 
telephone lines to the network. Like the terminal, 
Apple connects to the network via a modem and ac- 
cesses the network by way of a password acquired at 
the time of purchase. The Apple Network brings to 
the network computer power which simplifies the 
task of logging and processing information. 

To log onto the Dow Jones Network, the Apple 
user loads Apple Financial I (a stock quotation rou- 
tine) program into his machine, then follows instruc- 
tions displayed by the program. These instructions 
tell the user to dial a local number of the Dow Jones 
Network and then insert the telephone receiver into a 
modem. Once contact is made between the Apple II 
and the network, the user is requested to enter his 
password to gain information from the network. 

Besides the log-on feature, Apple II is also very 
cost-effective in use of network time. With Apple 
Financial 1, all symbols for desired quotations are 
entered prior to logging on. Thereafter, Apple re- 
quests desired quotes from stored information with- 
out further keyboard input. Thus, time on the net- 
work is always spent accessing and transferring data 
and never involves costly manual input typing time. 

Apple Financial I permits access quotes for up to 
21 stocks per portfolio. This number can be increased 
by adding additional cassettes, each of which con- 
tains 21 stocks. Thus it is possible to have a single 
large portfolio or a number of small ones. With this 
system an investment counselor can quickly access 
quotes for his clients simply by loading the appro- 
priate cassette. Moreover, stocks in a given portfolio 
can easily be added or deleted. 

With Apple Financial II, the amount of proces- 
sing performed by Apple is increased. The program 
permits the calculation of a portfolio’s current value 
(up to 16 stocks) and calculates short and long term 
gains or losses for each stock as well as cumulative 
profit or loss figures. Thus, an investment counselor 
with a number of clients has instant access to the 
performance of each stock in any of the many port- 
folios being managed. Like Apple Financial I, this 
second program is claimed to be easy for the investor. 

Other programs in the planning stage include a 
news retrieval routine. 

For more information, contact Apple Computer, 
Inc., 10260 Bandley Drive, Cupertino, CA 95014; 
(408) 996-1010. Circle No. 149. 



modem / 'mo • dam / [modulator 
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transmission of digital information 
via an analog channel such as a tele- 
phone circuit. 




• Completely compatible with your IMSAI, ALTAIR* 
SOL** or other S-100 microcomputers. 

Trademarks of *MITS, **Processor Technology 



• Designed for use on the dial telephone or TWX 
networks, or 2-wire dedicated lines, meets all 
FCC regulations when used with a CBT coupler. 

• All digital modulation and demodulation with on 

board cyrstal clock and precision filter mean that 
NO ADJUSTMENTS ARE REQUIRED 

• Bell 103 standard frequencies 

• Automated dial (pulsed) and answer 

• Originate and answer mode 

• 1 10 or 300 BPS speed select 

• Complete self test capability 

• Character length, stop bit, and parity 

• 90 day warranty and full documentation 

D.C. Hayes Associates, Inc. 

P.O. BOX 9884 ATLANTA, GEORGIA, 30319 (404) 455-7663 

CIRCLE 27 



TERMINALS 
FROM TRANSNET 



OUTRIGHT PURCHASE OR FULL 
OWNERSHIP UNDER OUR 
24 MONTH 100% EQUITY RENTAL PLAN 



PURCHASE *PER M0. 
PRICE 24 M0S. 


DECwriter II 


$1,495. 


. . . .$ 75 


DECwriter III 


2,895. 


. . . . 145 


DECprinter 1 


2,295. 


.... 117 


VT52 DECscope 


1,695. 


.... 85 


VT100 DECscope — 


1,695. 


.... 85 


VT55 DECgraphic CRT 


2,695. 


.... 135 


Tl 745 Portable 


1,875. 


.... 94 


Tl 765 Bubble Memory 


2,995. 


.... 152 


Tl 810 R0 Printer ... 


1,895. 


.... 97 


Tl 820 KSR Terminal . 


2,395. 


.... 122 


ADM 3A CRT 


875. 


. . . . 45 


HAZELTINE 1400 CRT 


845. 


.... 43 


HAZELTINE 1500 CRT 


1,195. 


. . . . 61 


Data Prod. 2230 — 


7,900. 


. . . . 395 


QUME Ltr. Qual. KSR 


3,195. 


.... 163 


QUME Ltr. Qual. R0 . 


2,795. 


.... 143 


DATAMATE Mini Floppy 1,750. 


.... 89 


*FULL OWNERSHIP AFTER 24 MONTHS 



12 MONTH FULL OWNERSHIP, 
36 MONTH LEASE AND RENTAL 
PLANS AVAILABLE ON ABOVE 
AND OTHER EQUIPMENT 



MOST EQUIPMENT AND OPTIONS 
IN STOCK FOR IMMEDIATE SHIPMENT 






TransNet 

CORPORATION 

2005 Route 22, Union, N.J. 07083 

201 - 688-7800 
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CLASSIFIEDS 



TRS-80 MONTHLY 
NEWSLETTER... 

Send for details: 
HOWARD Y. GOSMAN 
Box 149, New City, New York 10956 



TIS 



Documentation and software applications 
packages for the COMMODORE PET 2001. 
Workbooks from $3.95; software from $4.95. 
For aflyer describing all our products, please 
send a self-addressed stamped envelope to 
TIS, P.O. Box 921. Los Alamos, NM 87544. 



TRS-80 OWNERS!! Original software 
including business system for AMWAY 
Distributors. Level 1 & II versions avail- 
able. All will run in 4K. Also have mov- 
ing signboard machine language pro- 
gram. Write for info. Allan E. Sitter, 

8 Driftwood Circle, Groton, CT 06340. 



Master’s Program 
in Science 
Communication 

Graduates of this program qualify for 
positions as: 

□ reporters, writers and editors for 
computer, scientific, engineering, tech- 
nical or business magazines or journals. 

□ science editors and writers for news- 
papers and publishing houses. 

□ communication specialists or admin- 
istrators for information programs in 
science-based or research-oriented 
agencies. 

□ scientific liaison officers for tech- 
nology assessment or trend monitoring 
in research and development 

□ public relations specialists and ad- 
visors for information campaigns deal- 
ing with scientific subjects. 

□ managers for professional society 
seminars, conferences and university 
continuing education programs in 
science and technology. 

For further information: 

KAREN KNOPE 

SCHOOL OF PUBLIC COMMUNICATION 
BOSTON UNIVERSITY 
640 COMMONWEALTH AVENUE 
BOSTON, MASSACHUSETTS 02215 



See us at Personal Computing '78 in 
Philadelphia, Aug. 24-27. 



— WHAT’S COMING IJP 



Polymorphic System 88 owners: Hav- 
ing trouble running software orged at 
0000H due to the on board system mon- 
itor? A new SUPER-MONITOR is now 
available which permits the use of low 
off board RAM for program storage. 

The SUPER-MONITOR plugs into the 
two remaining ROM sockets on the 
Poly Processor Card and leaves the 
original monitor intact. The extended 
monitor contains many useful features 
which will give enhanced performance 
to your Poly 88 along with freeing up 
low memory. The SUPER-MONITOR 
features: DUMP, MOVE, VERIFY, 
EPROM PROGRAMMER, FILL, IN, 
OUT, CASSETTE SAVE, CASSETTE 
LOAD, SEARCH, SERIAL PORT 
DRIVER, GOTO, MEMORY MOD- 
IFY and RETURN TO POLY MONI- 
TOR. Available as a two chip set on 
2708 EPROMs with complete documen- 
tation for only $59.00, plus shipping, 
from Computer Hobbies Unlimited, 

9215 Midlothian Turnpike, Richmond, 
VA 23235; (804) 320-7933. Circle 
No. 107. 

Now Micropolis Disk users can also 
run, without any hardware changes, 

CP/M with all the features available to 
the users of the system on standard 
floppy disks. Also supplied by Life- 
boat Associates for the CP/M user with 
Micropolis hardware are Microsoft Disk 
Extended Basic and FORTRAN-80, an 
Intel-compatible macro assembler, 

MAC, and a symbolic debugger, SID, 
both by Digital Research, CBASIC by 
Software Systems and BASIC-E from 
Monterrey Naval Postgraduate School. 

CP/M has become the most widely 
used SI 00 Floppy Disk Operating Sys- 
tem. Its features are well known and in- 
clude dynamic allocation of diskette 
storage, relocatability of system in 
memory, intransic commands to save, 
rename, erase and display directories of 
files, and complementary context editor, 
assembler and dynamic debugging pro- 
gram. 

The universal popularity of CP/M 
makes it effectively the software exchange 
bus for SI 00 systems. Vendors of hard- 
ware or software supporting CP/M include 
IMSAI, Cromemco, TDL, Digital Sys- 
tems, Tarbell Electronics, Microsoft, 
Digital Research, S.D. Sales and others. 
The price for CP/M on Micropolis (Ver- 
sion 1.4) is $ 145. For more information, 
contact Lifeboat Associates, 164 West 
83rd Street, New York, NY 10024; 

(212) 580-0082. Circle No. 106. 
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SALES 

OFFICES 

Northeast: George Palken, 1050 Com- 
monwealth Ave., Boston, MA 02215; 
(617) 232-5470 •Mid-Atlantic: Arthur 
Daks, 104 So. Central Ave., Valley 
Stream, NY 11580; (516) 872-9550 • 
Midwest: Hank Bean, 2633 Hillside 
Lane, Evanston, IL 60201; (312)475- 
7173 • Los Angeles: Carol Stagg, 924 
Westwood Blvd., Suite 610, Los Ange- 
les, CA 90024; (213) 487-3017 • San 
Francisco: Ralph Petersen, 1180 Oak 
Creek Dr., Palo Alto, CA 94304; (415) 
3284392 • Japan: Hiro H. Irie, Inter- 
national Business Corp., 11-8, Narita- 
Higashi 1-chome, Suginami-KU Tokyo 
166; Phone: (03) 311-1746 • Exposi- 
tion Service Sales Office: Louise 

Garcia, (505) 898-4562. 
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Is your TRASH FLOW higher 
than your CASH FLOW? 




If you're a businessman, we knowhow 
difficult it is to keep neat and efficient ac- 
counting records. Let our VERSATILE 
systems do it for you. You'll have a com- 
plete system built into a single cabinet, and 
a free software library on diskette to get 
your computer working for you the first 
day. $3295 Assembled and tested. 

WHAT ELSE DOES A COMPLETE 
SYSTEM NEED? 



Contact Our Distributors for 
Regional Sales and Service 

Alexander & Co., Inc. Huron Electronics 
5518 Florin Road 415 N. Silver 

Sacramento, CA 95823 Bad Axe, Mich. 48413 

(916)422-9070 (517) 269-9267 

The Computer Store 
3801 Kirby Dr., Suite 432 
Houston, Texas 77098 
(713) 522-7845 



Southeast Representative: 



Scientific Sales Co. 
175 W. Wieuca, Suite 210 
Atlanta, GA 30342 
(404) 252-6808 



DealerApplications Available. 



5460 Fairmont Drive •Wilmington, Delaware 19808 *302-738-0933 



SOFTWARE LIBRARY 

Five diskettes are included to give you 
immediate operating and programming 
capabilities. 

DISK 1 is a master diskette with BASIC, 
MDOS, Text Editor, Assembler and 
more! 

DISK 2 has many games including LUNAR, 
CRAPS, and SPLAT. There's room left 
for you to add your own. 

DISK 3 contains a Small Business Account- 
ing package which includes Accounts 
Payable and Receivable, Inventory, a 
General Ledger, and more. 

DISKS 4 & 5 are blank so you may add 
your own programs. 

Clean it up with 
a VERSATILE 3B 



COMPUTER DATA SYSTEMS 
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CRT/TERMM 

Fully Assembled And Tested ! ! ! 

$ 399 ." 

Full 90 Day Warranty 

STANDARD • FORMAT DISPLAY 32 X 16 SWITCHABLE TO 64 X 16 
CCATIIDCC* • SCROLLING AND PAGING 
FEATURES: • 6802 MICROPROCESSOR CONTROLLER 

• RS232 I/O PORT 

• ALL POPULAR CRYSTAL STABILIZED BAUD RATES 

• UPPER AND LOWER CASE 

• 32 ASCII CONTROL CHARACTER DECODING, 
OUTPUTS AVAILABLE TO USER 



OPTIONS' * NUMERIC KEY PAD INCLUDING LETTERS A TO F $55. 

• MODEM-ACOUSTIC OR 4 WIRE $100. 

• 5 SLOT S100 BUS BACKPLANE INCLUDING HIGH 
CAPACITY POWER SUPPLY $155. 

• 16 COLOR DISPLAY $45. 

• CURRENT LOOP $10. 

• GREEK SYMBOLS $25. 

• 9" OR 15" SANYO B/W MONITOR IN METAL CASE 




Caldwell 

Computer 

COa 



546 West Olney Avenue 
Philadelphia, PA 19120 
(215) 224-9133 

Sam Caldwell 



SEE US AT THE PHILADELPHIA SHOW 
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